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Whatever the liquid, whether acid, alkali, 


oil, solvent or many others, there is 


a suitable grade of 





or NEOLANGITE 
Jointing Materials 


LANGITE—which for nearly forty years 
has been used so extensively wherever 
there is an oil or petrol joint to be kept 
tight—utilizes the natural resilience of 


cork bonded together by an original process, 


NEOLANGITE also embodies cork, but is 
bonded with appropriate synthetic rubbers. 


* The illustration, reproduced by kind permission 
of the Switchgear Division, Associated Electrical 
Industries Ltd., is a close-up of the terminal bushings 
of 330-kV oil circuit-breakers in the Kariba 
Switching Station, Southern Rhodesia; the stars show 
where LANGITE gaskets are fitted. 


LANGITE WORKS, SOUTH CHINGFORD, LONDON, E.4 


Telephone: Silverthorn 1101 (10 lines) 
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Northampton 











relies on Bailey's valves 


At the Northampton Power Station, Bailey 
valves control the water supply for the cooling 
system. Backed by more than a century's 
experience the company provides a standard 
range of high quality valves from 2 to 54 inch 
bore for pressures up to 150 p.s.i., for the control 
of oil, water, steam or gas. Advice is gladly 


given on all kinds of applications and a 








special Contracts Department is maintained to 
deal with valve schedules on large contracts 


anywhere in the world. 


© 9 
$ VALVES 
REGD 
SIR W. H. BAILEY & CO. LTD. HEAD 





OFFICE & WORKS: 
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A FEW OF THE INSTALLATIONS 
USING BAILEY’S VALVES 


Selkirk (Manitoba) Power Station 
Barbados Power Station 
Barri Sudan 


Malacca Power Station 
Basra Power Station 
Baghdad Refinery 
Mond Nickel Refinery Colenso Power Station 
Penang Power Station Kuwait Refinery 

Roxburgh Power Station 


MOST OF THE C.E.G.B. POWER STATIONS 
AND A.E.A. STATIONS INCLUDING 


Battersea Hams Hall Nottingham 
Bold High Marnham Staythorpe 
Bradwell Littlebrook Stella North 


Stella South 
Willineton 


Calder Hall 
Chapelcross 


Marchwood 
Northampton 








PATRICROFT, MANCHESTER 


TELEPHONE: Eccles 3487-8-9. Grams: Beacon, Telex, Eccles. LONDON OFFICE: Selinas Lane, Dagenham, Essex. DO Minion 2277-8-9 


SLUICE VALVES - 


PRESSURE REGULATORS ° 


TEST PUMPS ° TURNSTILES 




















Enter No. 21 on reply card 


Is Wellington in your workshop? 


Does your abrasive paper or cloth carry the well-known 
Wellington trade mark? If it does it’s an Oakey product, 
designed through years of experience and research to give 


a perfect finish. You can depend on Oakey. 


COATED ABRASIVE PRODUCTS 
FOR ALL METAL TRADES 


OAKEY 





IN BELTS - DISCS - SHEETS & COILS 


JOHN OAKEY & SONS LTD 
- London - S.E.|I. 





Wellington Mills 





ees 
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They do! Colt have a ventilator, natural or powered, to meet every kind of problem—including a 
range of high powered ventilators such as the Upward Discharge unit shown here. Let the Colt 
Ventilation Service advise you. Powered or natural, or acombination of both—the Colt engineer 
will tell you which system is best and most economical for you. Send for a manual to Dept. 37 


The power behind natural ventilation and 
naturally behind powered ventilation too! 
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COLT VENTILATION LIMITED - SURBITON - SURREY - TEL: ELMBRIDGE 0161 
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Tecalemit Mechanical Lubrication Systems save power, lubricant and 
labour, and greatly increase the working life of your machines. They are 
infinitely flexible, and can be fitted into new designs or existing machinery. 
With Tecalemit Mechanical Lubrication, bearings need no longer be 
accessible to hand oiling, and there will be no forgotten, neglected or 
under-oiled bearings to cause costly breakdowns and production hold-ups. 
Nor is there any danger of messy excess lubricant spoiling products. ; 


Tecalemit Mechanical Lubrication Systems provide accurately regulated 
lubrication to each individual bearing, at the correct intervals. 


The BRENTFORD isa fully automatic multiline oiling system, with from 
one to twenty lines, each with its own independently regulated pump. 
The unit takes its power from the rotary or reciprocating motion of the 
machine it serves, or can be supplied with its own electric motor. 


The BIJUR is a single-line system, with one central pump supplying up to 
100 points. Each outlet is equipped with a metering valve which gives a 
pre-determined regulated supply of oil to each bearing. 


Tecalemit Mechanical Lubrication can solve your problems and speed 
your production. 


To TECALEMIT LTD. (Sales EN ) PLYMOUTH, DEVON 


Fill in this coupon and post Please send me full information on:— 
it today. If you have a Tecalemit BRENTFORD Mechanical 
particular application or Lubrication 
trouble-spot in mind, by all TheTecalemitBIJURSingle-LineSystem 
means enclose a note, @ All Tecalemit Mechanical Lubrication 
sketch or a drawing. You systems for grease and oil 


will be under no obligation Ienclose details ofaparticular | 
whatsoever. lubrication problem. (i 


TECALEMIT |™ 


THE AUTHORITY ON LUBRICATION Re a ee ee 











ADDRESS. .......::csccccccssssssssersecssscscesssneenesesenenensnenssssessesnsesnensesennennnseesenenennereoesnnes 


ee rr 
PLYMOUTH - DEVON 











Enter No. 41 on reply card 












THE ENGINEER Nov. 4, 1960 
















Product lines and 
battery of Plenty 
Pumps feeding the 
loading bays. 


FOR ENGLAND’S LARGEST 
FUEL OIL TANKER TERMINAL 


Charringtons chose 
PLENTY pumps 


Following the outstandingly successful use of Plenty Pumps at Coryton and elsewhere, 
Charringtons chose Plenty Constant Pressure Control Variable Delivery Pumps to 
supply the loading bays at their new Poplar Depot. In addition, Plenty were 
responsible for the Automatic Sequence Control which regulates the supply of fuel 
to meet the demands of the tankers loading in the various bays. This ensures the 


highest efficiency and economy of operation. 


a N EAGLE IRON WORKS, 
NEWBURY, Berks., England 
Telephone: NEWBURY 2363 (5 lines) 
Telegrams: PLENTY, NEWBURY, TELEX. Telex: 84110 


Enter No. 51 on reply card 
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...that’s absolute simplicity in 


HAND WINCHES 


* Simple design—no ratchets, pawls or springs. 


* Simple to use—every L.E.F. Hand Winch is self- 
sustaining. 


* Simple selection—six sizes available, enabling loads 
of 60 Ibs. to 3; cwts. to be handled. Gear ratio 
varies from 1:1 to 6:1. 





Send for catalogue. 


LONDON ELECTRIC FIRM LTD. 
BRIGHTON ROAD, SOUTH CROYDON, SURREY: Telephone: Upland 4871 


7 - 
wala Enter No. 61 on reply card 

















SMC with 2c ontadfee Pipeline strainers ! 
eid tnt egg : 
equipment » 


—_ — «a= ame qm «=e see a eer ee eer Om mew OOO ow eT OO eS er ee 





a ye ; ENGINEERS, IRON AND 
A group of ‘'The Lancaster"’ 4 BRASSFOUNDERS 


and 6° a Strainers recently 
shipped to Caltex Ocean Terminals PENDLETON. MANCHESTER 6 


ie 
in the Far East. 
eee LANCASTER & TONGE LTD. «70. 
| LISTS 99 & 102. © GRAMS ‘PISTONS’ MANCHESTER 
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Most metals need other metals to protect them from corrosion. These protective 


surface coatings are best applied by modern electro deposition techniques. The 
character, the thickness and the location of deposit can be selected and designed to 


meet any requirement or specification. 


@ Which is why everyone with 


a corrosion problem 


IONIC 


IONIC PLATING CO. LTD., IONIC WORKS, GROVE STREET, BIRMINGHAM, [8 


Telephone: SMETHWICK 2951 (8 lines) 


Consults 





THE METAL FINISHING DIVISION OF THE G.K.N. GROUP OF COMPANIES 
Enter No. 71 on reply car2 
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SPEED 
and 
TOOL STEELS 





A MEMBER 
OF THE 


| DARWINS 
GROUP 





A WIDE RANGE 
OF QUALITIES 
FOR ALL TOOLING 
PURPOSES 


WRITE FOR LITERATURE AND STOCK LIST 


D.1i4 
DARWINS LYIMIred 
Pre 2 ec 8. & i aoe » @ 8: 4% ; a es ©. 3.2 428 
TELEPHONE: SHEFFIELD 49049 TELEX No. 54-215 


Enter No. 81 on reply card 
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HEAVY CAPITAL EQUIPMENT 


A sf ¥ 


Fabricating 


i a’ 
te [ Machining 











’ Write for further details 


DAVY-ASHMORE GROUP 


Enter No. 91 on reply card 
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India again chooses... 





Five ‘ENGLISH ELECTRIC’ water turbine generat- and erected the entire plant and equipment. 
ing sets have been delivered to the Rihand Power For the Rihand Station, the five turbines are 
Station. These sets were ordered by the Govern- of the Francis type with a head range of 
ment of the State of Uttar Pradesh, India, fol- 143/250 ft. and a rating at 225 ft. of 77,000 h.p., 
lowing the commissioning of the Khatima hydro- speed 150 r.p.m. The umbrella type alternators 
electric station for which the Company supplied each generate 61,000 kVA, 0°9 pf. at 11 kV. 





ENGLISH ELECTRIC 


hydro-electric equipment 


Tue ENGLISH ELECTRIC Company Limited, ENGLISH ELECTRIC House, STRAND, LONDON, W.C.2 
Hydro-electric Department, Dunnings Bridge Road, Netherton, Bootle, 10. 





WORKS STAFFORD * PRESTON * RUGBY * BRADFORD ; LIVERPOOL + ACCRINGTON 
HE.378 


Enter No. 101 on reply card 
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TECHNOEXPORT 
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... Cast from the furnaces of the Osborn 
group of Companies, cumulative experi- 
ence from generations of craftmanship 
is combined with modern research and 
technology to produce steel of super- 
lative quality. A wide range of high- 
speed and other special tool steels is 
manufactured and many other products 
including steel castings, forgings and 
engineers’ cutting tools are produced 


within the same organisation. 


Enter No. 121 on reply card 
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We have developed new techniques 
for ensuring smokeless combustion 


without the use of expensive fuels. 


lron Firemen Stokers are meeting the 
requirements of the Clean Air Act* in 
the great majority of our industrial 


centres. 


There is a model for every type and 
size of boiler from 200,000 to 9,000,000 
B.T.U.s per hour capacity and we have 
a nation-wide organisation for the 
service and maintenance of our 


machines. 
* Boilers and furnaces fired by mechanical 


stokers are now an exempted class of appliance 
under the recent order made by the Ministry. 


Iron Fireman 


FIRST AND FOREMOS 


Mutomatic Coal Stokers 











ASHWELL & NESBIT LTD. Barkby Road, Leicester 
Branches at: LONDON, BIRMINGHAM, MANCHESTER, LEEDS, GLASGOW & BELFAST 


Enter No. 131 on reply card 
Cc 
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tN Kb _ 4 THE WORLD’S GREATEST BOOKSHOP 


| “SA NY? 
e STOP VALVES wim PROTECTED SEAT cow. 





PRESSURES ur ro 900 rs TEMPERATURES ur 10900 


SUITABLE FOR STEAM, GAS, O/L, AIR AND HIGH 
PRESSURE HOT WATER. 


THE VEE-@E6 VALVE 'S A COMBINATION OF A STOP VALVE 
AND A REGULATING INSTRUMENT 

IT tS EQUIPPED WITH A UNIQUE FORM OF DISK AND SEAT 
WHICH ENSURES A PROPORTIONAL FLOW THROUGHOUT THE 
ENTIRE LIFT OF THE VALVE 


FAMED CENTRE FOR 


Technical Books 








e That’s what I call quick service—I telephoned 
Foyles at 10 a.m. and the book (although it was 
out-of-print) reached me by the next morning’s 
post. —A Customer’s Letter 


FOYLES TRAVEL BUREAU 
Write for details of Winter Sports Holidays 
119-125 CHARING CROSS ROAD, LONDON, W.C.2 


Gerrard 5660 (20 lines) ¥ Open 9—6 (including Saturdays) 
Two minutes from Tottenham Court Road Station 


FOR ALL INDUSTRIAL PLANTS, THE EE-BB6 VALVE PROVIDES 
AN ADVANCE FROM NORMAL GLOBE VALVE PERFORMANCE, 
REPLACING GUESS-WORK WITH POSITIVE AND ACCURATE 
CONTROL OF STEAM, AIR, GASES, FLUIDS, ETC 
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GORY YOR ELEVATOR t 


LOWER BRIDGE WORKS 








1936) 


LTD. 





SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. 


6 GUNMETAL STOP VALVE 


FOr ZASCOUS NITPOPEN —wonxinc pressure —3,400 PS. 


WEIGHT —1 TON, 1 CWT., 2 QRS. 


Telephone: No. 2779 
Telegrams: “Conveyor,” Accrington 


Enter No. 143 on reply card 



















Special and standard valves 
in gunmetal, monel metal 
and stainless steel for all 
temperatures and services 


ALSO 
Castings in gunmetal 
up to 5 tons 


py SHIPHAMS 


SHIPHAM & COMPANY LTD - HAWTHORN AVENUE, HULL: Tel: 37654 


A MEMBER OF THE NEWMAN HENDER GROUP 







Stainless steel 
trim. Overall 
length 40° 













BCA 
Enter No. 144 on reply card 
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for every 
application 


A Grommet-constructed BTR 
High Test V-Belt pulls a heavier 
load with a higher safety factor 
and greater gripping power. It 
gives you more horsepower, more 
output for electricity consumed 
and a far longer belt life. The 
spirally wound construction of 
the Grommet ensures that each 
individual cord winding carries an 
This diagram shows (/) the load-carrying 


members (2), the rubber cushion and (3) the equal share of the load. And there’s 
2 ply cover of specially woven wear resisting 2 7 

material of a BTR High Test V-Belt. This a BTR High Test V-Belt specially 
Grommet construction is available in Sections ' 


B, C, D and E. designed for every application. 


BTR Industries Ltd 


BRITISH THERMOPLASTICS & RUBBER MANUFACTURERS 


BIR HERGA HOUSE, 
VINCENT SQUARE, 


LONDON 5.W.!I 
ENGINEERS 1 RUBBER 


2/3123 


Enter No. 151 on reply card 





F.S. RATCLIFFE (ROCHDALE) LIMITED, 


CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 
"Phone: Rochdale 40415. "Grams: Recoil, Rochdale. Telex: 63178 cwsiee 


Enter No. 152 on reply card 








STEEL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Fiat 
and Corrugated. 


We make the widest steel sheets 
and have the largest genera! 
galvanising plant in Great Britain 


Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ.’ 





Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 





179 WEST GEORGE STREET 
GLASGOW, C.2. 
Tel.: CBNtral 0442. "Grams: “CIVILITY Glasgow.” 
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FABRICATION ERECTION 





The Portal Roof is more than 
a feature of your factory building 

it plays its part in your eco- 
nomic structure too by giving 
greater headroom, freedom from 
dirt (there are no members be- 
low the rafter line to harbour 
dust and dirt) and complete in- 
sulation. Of welded construction, 
the Portal Roof is economically 
incorporated in a modern build- 
ing and maintenance costs are 


low. 
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Head Office: LAMBHILL GLASGOW 


Phone: Possil 8086/7/8 ’Grams: “Erections” Glasgow 
ALSO AT : LONDON - NEWCASTLE - SHEFFIELD 


DESIGN: FABRICATION ~- ERECTION 
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Hardwoocds.. 


from all over 
the world 





TEAK W. AFRICA 


We carry a wide variety of Hardwoods 
including Agba, Afrormosia, Ash, Iroko, 
Mahogany, Makore, Obeche, Opepe, 
Pyinkado, Yang, Etc. 


Our list of Hardwoods, and price-lists of Softwoods, 
Plywoods. Mouldings and Building Boards, will gladly 
be sent on request. 





BEECH YUGOSLAVIA 











& SON LIMITED 





Timber and Piywood importers Established 1863 
ISLINGTON ° LONDON ° N.1 
Telephone: CANonbury 1212 
NRP 405! 
Enter No. 171 on reply card 


























STEEL PLATES & SHEETS SHEARED TO SIZE 


CUSTOMER’S OWN MATERIAL SHEARED 
PROMPT DELIVERY 


TUDOR SHEARING COMPANY LTD. 
BARNFIELD ROAD . TIPTON . STAFFORDSHIRE 


Tel.: Tipton 3062-4 Telex: 33-465 

















————————————————————————— 
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DIRECT FROM 
MANUFACTURER 


COMPARE THESE 
PRICES 


ALL-STEEL 
STORAGE 
EQUIPMENT 





UNI-BINS 


SIZE 72° High, 36" Wide. 
12 Compartments 18" x 12". 
6", 9, 12°, 18", 24°, 30°, 36” 
Deep, Front to Back. 
Size of Compartment 2° 
LESS, in Deep Bronze 
os ae 


ONLY COMPLETE 


£4/6/1 (6’) 


* 288 (3 x 3) Compartments. 
— \n Deep Bronze 


ate Front to Back of 
Unit, 6, other depths 
available. 


£14/8/2 


Also available in Grey, 
Red, White. Other 
sizes and colour prices 
on application. 


Write for ee —- 
logue =e 
ations g o— 
Equipment. ‘Gireaie 
charge 17/6d. per Unit up to 
120 miles. Quantity 
reductions. 


W-H- DIXON 





or, oe ae ee 


E WING... 
BROSELEY HALL, 
BROSELEY, 
SHROPSHIRE. 


Phone: Iron-Bridge 2332 
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Send 
today 
for 
Comprehensive 
Catalogue 


Sa yGy 


BP miiriotA 





Blackwell Bearings Ltd. TEWKESBURY, GLOS., ENGLAND Telephone: TEWKESBURY 2018-9 Telegrams: WINWELL 
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These premises for Brocklehurst Motors 
Ltd. of Chesterfield, clearly demonstrate 
that KARISCOL buildings are the 
ideal prefabricated structures where 
spacious, well-lit floor areas are 
required. Clear spans range from 30ft. 
to 100ft. and the portal frame design 
ensures the best possible use to be 
made of the building height without 
interference from conventional roof 
trusses. The KARISCOL patent joint 
at eaves and apex reduces site bolting 
to a minimum and therefore speeds 
erection and lessens cost. Buildings 
can be supplied in any multiple of 
12ft. 6in. in length and alternative 
eaves heights are available for all 
spans. Extensions can be added easily 
to sides or ends, as required. Crane 
gantries can also be incorporated for 
overhead electric or hand operated 
cranes up to 5-ton capacity. For 
further information write to Lilleshall 
for literature Ref. K108. 


choose Kariscol 


LESS TIME LOWER COST BUILDINGS 





THE LILLESHALL COMPANY LIMITED 


St. George’s, Oakengates, Shropshire. 
Telephone : OAKENGATES 120. 
Telegrams: LILLESHALL OAKENGATES. 

Enter No, 182 on reply card 


choose Kariscol 
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4 typical King Dick 
1 Square Drive Socket 


Ser 


Special Geneiaior servie All 
supplied by Abingdon King Dick Lid 


The large illustration shows a specially selected range of 
standard King Dick Hand Tools made up into a complete 
transportable cabinet for one of the largest electrical groups 
in the world 

For general purposes King Dick offer the most comprehen 
sive range of Hand Tools made up into boxed kits to suit all 
branches of industry 

Send for fully illustrated catalogue now 


KING DICK 


HAND TOOLS 


Abingdon King Dick Limited, Abingdon Works, Kings Road, Tyseley, Birmingham |1, England 


R.A. 
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STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Sheds, Mill Buildings, 








Factories, Bungalows, Etc. Etc,, 


SPECIALITIES: Pit Headgear, Pumping Stations, 
Power Stations 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE % MURRAY LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
LONDON: 32 QUEEN VICTORIA ST., E.C.4 
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AFTER 90 YEARS OF TESTING! 


DiUIRIOWLIE}A)D 


metallic lead primer 


IS FULLY RECOMMENDED FOR THE COMPLETE PROTECTION 
OF ALL FERROUS METALS UNDER THE MOST SEVERE CONDITIONS 








DUROLEAD has been developed after cxtensive 

Laboratory and Field Tests and incorporates pure 

metallic lead which has been atomised to an average . 
particle size of less than 1/20,000th of an inch. 

DUROLEAD incorporates in one primer all the RADAR TOWER 


advantages found in all other metal primers of today Palnced with Metellic 
Lead Primer and after 


DUROLEAD PROTECTS te 


(1) By the formation of metallic lead soaps which passivate 
the ferrous metal surfaces. 


(2) By the formation of a closely packed film possessing a 
high degree of impermeability to moisture. 


(3) By cathodic protection. 
(4) By preventing rust creeping under the surface. 
(5) By its exceptional tolerance to imperfectly prepared 





CRANES AT GUERNSEY 
Painted with Metallic Lead 
Primer in 1937 and is still 


giving protection from the 





surfaces. corrosive effects of the sea 
DUROLEAD ECONOMIES a. 
1) D DUROLEAD has proved its protection in Gas Works in 
(1) Does not settle on storage. Shipyards, Port Installations, etc., throughout the United 
(2) Faster drying time than Red Lead Primers. Kingdom. 


(3) Greater covering capacity. 
(4) May be left unprotected without the need for sub- 
o ES om 5 oe COMPARATIVE COSTS. 
ower weight per gallon than Red Lead. is reduces 
total weight of paint on large contracts. DUROLEAD v RED LEAD 
COVERAGE: RED LEAD ——_—_—__—__‘45 sq. yds. per gin. 
DUROLEAD ——_—_——70/80 sq. yds. per gin 
SAVING IN COST: 1°92d. per sq. yd. 


DUROLEAD also reduces labour costs because of its ease of 
application, lighter weight and greater spreading power 





Write for further information to the nearest Sales Office. 








Another proved product of 


montgomerie, stobo 


& COMPANY LTD. 











Deeside, Saltney, Nr. Chester. Telephone Chester 23128 (3 lines). Telegrams ‘ Turpentine ' Chester. 
erorec rion 136/154, Stranmillis Road, Belfast. Telephone Belfast 667978. Telegrams ‘ Turpentine’ Belfast 
WAS 52/72 Rogart Street, Glasgow, S.E. Telephone Bridgeton 1005/6/7. Telegrams ‘Turpentine’ Glasgow 

yr Also at Slough. 
e 
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MULTI-RANGE MOTORS 





Here is a selection of the 
types of Newman Brake 
motor currently in pro 
duction However any 
- Newman motor (drip 
oO proof or totally enclosed) 
. rake motors from thp-40" hp. (two 
pole) foot, flange or face 
mounting can be 
equipped with the brakes 
Newman electro-magnetic disc brakes can be specified for any 
three-phase motor in the fhp, totally enclosed and drip-proof ranges 
up to 40 hp two-pole. There are seven sizes of brake available 
covering a total torque range of 3-120 Ibs. ft (a range of torque 
values is possible for each horsepower/frame size of motor so that 
within limits, the retarding torque can be matched to the needs 
of the application rather than the speed or hp of the motor). The 
brakes are remarkably compact, powerful and efficient and the motors 
themselves are standard in every respect apart from the end brackets 
and shaft extension at the non-drive end where the brake is 
mounted. The brakes operate from the normal A.C. supply and are 
of the “ fail to safety ~ type 





THE ENGINEER 
Nov. 4 1960 
22 


THE 


Brake motors at work NEWMAN 


RANGE 


Some of the other types 
»f motors available 


ws 


‘ELE’ FRACTIONAL H.-P. 
MOTORS 
mish Standard 


This is a Fine Boring Unit Head manu- 
factured by High Precision Equipment 
Limited, The Newman ‘ELF’ frac- 
tional horsepower brake motor con- 
trols the boring spindic. 


Ex-Cell-O Corporation 
(Machine Tools) Lid. 


TOTALLY ENCLOSED MOTORS 
with Double Ai Circuit Cooling 
B American Standards 


. NEMA Dimer 
q 


Tape Controlled 
Drilling Machine, Model 
T.C.D, fined with a New- FLAMEPROOF MOTORS 
man 3 hp totally enclosed STEEL FRAME 
brake motor for operating Buxton Certified) 
the raise and lower move- h Standards S-200 h.y 


ment of the beam. ) 
NEMA 


\ 


This 10 cw. Felco hoist 
is powered by a 3 hp New- 
man totally enclosed brake 
motor. 


DRIP-PROOF SINGLE-PHASH 
MOTORS 
" Arne in Standards 
New NEMA Dimen 
Shop. a N 





DRIP-PROOF THREE-PHASE 
MOTORS 
British Standard 
S h.p. (List N 
New NEMA Dimensior 
SOF List N 102 


ELECTRIC MOTORS TO 600 hp ee 


THREE-PHASE MOTORS 
British Standard Dimensions 
60 hop. (List N Wi) 
New NEMA Dimensions OO he 
List N w)2) 


NEWMAN INDUSTRIES LIMITED - YATE - BRISTOL - ENGLAND 


Telephone : Chipping Sodbury 3311 Telex: 44121 Telegrams & Cables: Dynamo Yate 
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OVERHEAD 
handling means 


more efficient 


BRITISH MONORAIL LIMITED 





pouring 


An overhead handling system from 
British Monorail Limited means 
more economic, smoother pouring 
at the Derby foundry of The Leys 
Malleable Castings Company Limi- 
ted. On the right an operator pours 
molten metal into moulds on a 
moving conveyor from a 500 Ib ladle 
slung on a MonoRail track. The 
trolley and electric hoist on the track 
are moved by a power-driven chain 
synchronised with the conveyor. 


British MonoRail Limited have engineered many such safe and 
economic foundry handling systems for processes ranging from 
pouring to fettling—manually operated, power driven or remotely 
controlled. They also supply low headroom long span underslung 
bridge cranes with up to § tons capacity as part of complete over- 
head handling systems across or beyond a factory floor. 

Some MonoRail advantages All materials and track are 
especially developed for the job. Rubber-tyred drives eliminate 
















track wear. Standard track flange width. Wide range of interlocks, 


switches and lifts to provide outstanding flexibility. 

A complete handling system The MonoRail overhead system 
can be tailored for the needs of almost every industry, to make 
the most of floor space, and speed production processes and 
materials handling. 


After a survey of your plant, we produce a tailor-made plan. This 
and the estimate are free. 


IF YOU WANT TO GET A MOVE ON 


WAKEFIELD ROAD 


BRIGHOUSE .- 


A member of the Herbert Morris Group of Companies 


Send for the man with the MONORAIL plan 


YORKS - TELEPHONE . 


BRIGHOUSE 2244 
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JOSEPH ADAMSO 









eererer AA 
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The Joseph Adamson Waste Heat Boiler is designed 


to make efficient use of the waste gases leaving open- 


PERFORATED hearth furnaces, reheating furnaces, soaking pits, gas 
METALS FOR retorts, etc. 

INDUSTRY The straight-through fire tubes have a high ratio of 
penceemenoae,. length to bore, giving about 907% tube eficieney and 
ie le firet-olase equipment at the providing » large area of heating surface in a compare- 
right price! tively small space. Brickwork setting is not required 


and air infiltration is thus avoided. 


Po ol A feature of Joseph Adamson Waste Heat Boilers 


Ja F BPOGOOL LTD is that a special cleaning device can be provided in the 


HAYLE. CORNWALL Hayle 3213 outlet chamber to allow the tubes to be cleaned while 


ator the boiler is at work. 
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JOSEPH ADAMSON & CO. LTD. 
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in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd, Wellington, Shropshire 


ADAMSON GCROUP 
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this is where you need a.b.*—see! 


* ALUMINIUM BRONZE has virtues aplenty—and few, strictly measurable vices—as a material for nuts, 
bolts and setscrews on chemical plant, railway signals, electrical pylons and in other exposed applications. 
Where sea water or polluted fresh water abound—near dockside cranes, in washing machines or laundry 
equipment—A.B. will not submit to these insidious corrosives.* Immune from de-zincification, 
unperturbed by temperatures in the 300-400°C range, A.B. has a tensile strength of 45-55 tons. Specification? 
D.T.D. 197A. Standardisation? B.S.2033. Application? You name it. 





* “For nitric acid and other oxidising acids we re- 


commend (and manufacture) Stainless Steel.” 


zi ANAR KSH | R E BOLT BUYERS. Trace supplies of bolts, nuts and setscrews 


quickly by having our Monthly Stock List on hand. Please 
send your name for inclusion in the monthly mailing list. 





", 8;@.t Be eee Fy 





Hamilton, Lanarkshire, Scotland. Tel: Hamilton 1241/5 
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DAVID C.Y HIGGS, AMLEE 


BIRMINGHAM 6 


FLANGE MOUNTED MOTORS 
FOR ALL INDUSTRIAL APPLICATIONS 


GUARANTEED FOR EVER 


BELFAST BRISTOL CARDIFF DUBLIN DUNDEE GLASGOW HULL LEEDS LIVERPOOL 
LONDON MANCHESTER NEWCASTLE PETERBOROUGH SHEFFIELD WOLVERHAMPTON 
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| 
The Ideal Combination 


MATHER & PLATT 
PUMPS AND MOTORS 


for all pumping duties 
in all industries 








Two of five Mather & Platt pumping sets recently installed 
ina C.E.G.B. station. Each set comprises a Lonovane pump 
driven by an induction motor. 








____—_——__ —— 


Mather & Platt 


ITED 


PARK WORKS - MANCHESTER 10. 
Telephone : COLIyhurst 2321. 


Telegrams : Mather, Manchester. 





A7S/! 
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Ex. Govt. ANGLE MEASURING | TIME & MOTION STUDY 


CLINOMETER STOP WATCHES 


Cos price approx o 
(As illustrated) Offered in pertect 5s 
Invaluable for setting | conditior - 


angies for milling, shaping 
and for jigs, etc 


pe: #5 55/= | Ex-Gov. CALIPER GAUGES 

MK. IV MICROMETER | Capacity 03° The clock 
gauge i divided to 0.0 

CLINOMETER intended for approximate 
Accurate to about two or comparative r 

minutes. Simple to adapt 3 


for tool-room use 27 6 


Post Free 
The New Baker Tool- 
GERMAN DRAWING room Stereoscopic 


INSTRUMENT SETS 
Microsco 
Brand new in £2.76 Full details + £34 


velvet lined case 


Any item on Ex. Government Ex-M.O.S. ADJUSTABLE 
3° to 4° MICROMETERS 45/~ | Ox. MOS A 


CROSS British made products are manufactured 
by an outstanding process used for the hardening and 14 DAYS Ex-Gov. Smiths Revolution Counters Designed for the work bench 
- ; r € n 


tempering of steel coils and rings, Covered by many | APPROVAL Fitted with two separate trip counters Complete with bulb 23 6 


















measurements 





















patents, this manufacturing method has enabled components MANUFACTURING CO | Range 0-1 ,400 r.p.m. Dial diam. 4° 2? Wonderful value at 
to be made from wire and with superlative accuracy (I 938) LIMITED Brand new "4 p. & p. I/6d 
you cn einen CROSS prnstsprndoas, COMBE DOWN ° BATH | | CHARLES FRANK 67-75 Saltmarket, Glasgow C.!. 
° y p s products SOMERSET * Ph Combe Down 2355/8 | Phone : BELL 2106/7 Established 1907 Grams : BINOCAM Glasgow 
Wire thread inserts © Spring washers ° Circlips and retaining RCLE ,* 7 stein Britain's greatest stocks of new, used and ex-Government Binoculars, Telescopes ond 
rings * Stee! piston rings * jet engine labyrinths. Grams; "CRC = all Optical and Scientific Equipment. Send for illustrated catelogue 
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M and | S39 SILICONE GLASS PAXOLIN complying with DEF-5000 type 8.1. 






Tl iketelal=m el i-t1— 


Laminates are 






SS SILICONE GLASS PAXOLIN having superior machining characteristics. 


available in This grade complies with DEF-5000 type 8.1. except for impact strength. 






idal-s-1-me | a-Cel—t-) 
M &Il are specialists in silicone 


electrical insulation for Class “H" applications 









Silicone Empire varnished glass Silicone bonded mica glass sheets Silicone commutator insulation 






We supply :— 
Silicone elastomer coated glass fabric tapes. Silicone bonded flexible Micanite Silicone combination insulation 







Silicone bonded mica tape. Silicone bonded hard Micanite Silicone glass sleeving 
ENQUIRIES ARE INVITED 





im and the electrical insulation people 


THE MICANITE & INSULATORS CoO., LTD., 
Blackhorse Lane, Walthamstow, London, E.17. Tel: Larkswood 5500. Grams: Mytilite, London, Telex. Telex: 25183 



















“PAXOLIN "’ is a registered trade name of The Micanite & Insulators Co., Ltd <<“ 
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DREDGING PLANT 


To the Largest Dimensions and Capabilities 









PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, ete., supplied for existing Dredgers 


FLEMING X FERGUSON, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY” 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND QUEENSLAND gevenmeunes, | FOR ROCKHAMPTON 


"Phone :—Paisley 4121. Tele. Add.—**Phaenix, Paisley.”’ Dredging capacity: 1,000 cubic yards per hour 
Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet 
London Office: 54-62 Regent Street, W.1. Tel. Regent 6247 to a height of 16 feet. 
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LOADING LORRIES THE 7457 WAY... 
 O4RKER 


cadascreen 


portable loader with vibrating screen 


LOADS — SCREENS — 
STOCKPILES — ALL 
IN ONE OPERATION ! 


4, 












Shown here loading industrial coke, 
the Parker Loadascreen is a big cost- 
saver when it comes to conveying 
bulk materials where simple screen- 
ing or scalping-off is required. Saves 
time, saves labour, saves double- 
handling. Handling capacity up to 170 
Tons per hour according to material 
handled (100 Tons an hour on coal). 
Easily portable on pneumatic tyres, 
speedily set up, the “Loadascreen” 
is ideal for coal, coke, quarry waste, 
stone, sand and gravel. Screens with 
maximum efficiency with single or 
double deck screen and can be fed 
by many methods. Water sprays can 
be fitted. Available with or without 
brakes, and boom lengths of 40 ft. 
and SOft.; belt widths of 1[8ins., 
24ins. and 30ins.; petrol, diesel or 
electric drive. 















































Write for Publication 572 


ALSO. 
PARKER 
PORTABLE 
BELT LOADER 


*up to 170 tons an hour! 






Easily moved by one man 
Boom lengths 20° or 


VIADUCT WORKS, LEICESTER 30°; Belt 16” oF 20°; 


Discharge heights 6°3” 
FREDERICK PARKER LIMITED N ESTER 62 NE nae Write for 
R , an tel o K a , ; ull details 
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Sifbronze Welds are Good Welds. 
Whether for low temperature welding 
or for full fusion welding, there is 

a 33-rod range covering every class of 
gas-welding operation. Quality counts, 


and Sifbronze rods are first-quality 


amous; 
orgings) 





rods and are made to BSS 1453 and 
BSS 2901. 
If you are not using Sifbronze, write 


now for full details. 


“SIFBRONZE 
WELDS STAY 
WELDED!” 





all descriptions in alloy 
and Carbon Steels 


(all heat treatment facilities) 


7 ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL : 2876 "GRAMS : *‘ FRAMES’ S"LAND 





SUFFOLK IRON FOUNDRY (1920) LTD., STOWMARKET SUFFOLK 


Tel: Stowmarket 183/5 


E/B/! 
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() DISCHARGE 
% 


8 


iy 


Double Side Tipping Wagon Three Door Automatic 0 Bottom Discharge Hopper 


¢ 
WITH SIDE AND BOTTOM HOPPERS 


no iy or Dry. Large or Small. Every 
material presents its own problem. 
For every application and any 
material specify Hudson wagons— 
the best from any angle. Please 
write for our catalogue Section E 
for full information. 


20 ton Capacity “either side” bottom dis- 


charge, double bogie hopper with Screw y 
Brake and Spring Buffers and Couplers. the mame youve known longest 
ROBERT HUDSON LIMITED RALETRUX HOUSE LEEDS 11 Telephone : LEEDS 20004 


Light Railway Engineers, Trailer Makers, Fabricators 
LONDON:- 30-34 BUCKINGHAM GATE, S.W.1 TELEPHONE: ABBEY 7127 


@ wwii 
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Gosheron 









for 
efficient 
corrosion 
control 




















Photos by courtesy of 
The North Thames Gas Board 


The use of POLYVIL P.P. corrosion control tape for pipe protection 
work is now well established with Gas and Water Boards, Oil Refineries 
and Chemical Installations. 

The North Thames Gas Board employed POLY VIL P.P. for wrapping 
butt-welded joints on the high-pressure gas mains laid between 
Dagenham and Beckton. At the same time a continuous run involving 
several miles of 6” liquid product pipeline was installed. Priming 
fluid was applied to this 6” pipeline which was then continuously 
wrapped with POLYVIL P.P. using the VIPER pipe wrapping 
machine. 

POLYVIL P.P. corrosion control tape is a heavy duty p.v.c. material 
recommended for use in very aggressive soil conditions. It is available 
in grades of .010" and .020” and a most recent deyelopment in this 
material has been the introduction of special grades for winter 
wrapping. 

Write for further details of Gosheron technical tapes and for regular 
copies of “Tape Times”. 





John 
Over 50 years Tape Technology eToys als are) a | 


E Co. Ltd 





THE PACKAGING & INDUSTRIAL TAPE CENTRE, ALBERT EMBANKMENT, LONDON. S.E.11 
Telephone: RELiance 7600 
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V-Belt Drive and Fenner 


WEDGE-Belt Drive Wedge-Belt Drives are 


. SLIMMER, LIGHTER, SHORTER, CHEAPE 

for the same job euncaaeae , 

@ Width and weight now reduced by a half, 
and cost by at least a fifth, without loss of 
strength or durability. 

@ Modern materials and a new belt section 

give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of 
the strength and flexibility of Terylene 
cords. These are bonded to a synthetic 
rubber which keeps them exactly where 
they can do most work with least stress 
to themselves. This rubber provides heat 
and oil resistance and adequate electrical 
conductivity at no extra charge. New 
pulley designs take full advantage of 
modern casting methods to give stronger, 
yet lighter pulleys. All have Taper-Lock 
quick and easy fixing facilities. 
Two Wedge-Belt sections, §” (Alpha) and 
3” (Beta) cover all normal drives up to 200 
horse-power. Belt lengths and pulley 
diameters are based on International 
Standardisation principles. Your complete 
drive design can be selected from a single 
line reading in the SpacesaVer catalogue 
135/20. Send for it now. 


HERE IS THE PROOF 





MOTOR DRIVEN V-BELTS AND DRIVE DRIVE 


| 
D £2 ‘ we F | PULLEY PULLEY FACE WEDGE-BELTS CENTRE LIST WEIGHT 
| DIAM. DIAM. WIDTH USED DISTANCE PRICE LB. 
| 
| 





V-Belt 33 "3 SAI 75 6°87 «167 





5SH.P. | a _ ae ht 
_Wedge-Belt___| 3:15 n 3Alpha280 7:1 £5°3°8 10% 


SAVING 16%, 12% 54% — 5%, 19% 36% 
V-Belt | 64 12} oy ~ 6—B65 87 £17°0°7 668 














 Wedge-Belt 53 106 = -238 6Alpha560 15:3 £ll 11-6 362 
SAVING 18%, 15% 48% — 18%, 32% 45% 








MADE ONLY BY 


Catalogue !35/20 ; 
details drives i 
up to 200 h.p, . i 


Send for it i 


J. H. FENNER & CO. LTD. HULL 








THE LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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DUGOL W.3 ABRAZO COLMO COLGLAD CORTEN SOLTUF 


High Tensile Abrasion Creep Stainless High Strength Notch 

Weldable Resisting Resisting Nickel & Corrosion Tough 

Steel Steel Steel ‘Monel’ Resisting Steel 
Clad Steels Steel 


F}|COLVILLES 


FITNESS FOR PURPOSE STEELS 





COLVILLES LIMITED 195 West George St., Glasgow C.2 
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_ 
Two effective Mobiles. 
Easily movable. Keeps 
overhead work on the go. 


A 15’ x 15’ Mobile on 
four wheels. Practical with 
Safway up to 60’ in height. 


large area access platforms 
built on the spot without delay 
from standard SAFWAY Units 


The adjoining SAFWAY-in-action photographs, 
taken at the site of the new Assembly Division, 

Ford Motor Co. at Dagenham, illustrate well one | a Soap genom 
of the basic advantages of Safway scaffolding . . . the Z tee poed 

ease and speed with which the standard units may : 

be assembled on the spot to produce safe, stable, 
mobile platforms, easily adjustable for height. 
Delays and costs are cut to the minimum. 
Versatility PLUS. Remember the above is 

just a bonus benefit to the SAFWAY user . .. these 
special structures are quickly built . . . and when 
finished with, quickly dismantled for re-use. 
SAFWAY Scaffolding is faster ‘up-and-down’ 

and is load-bearing too—first for Versatility. 


STERLING-SAFWAY 

h ATIVAN La 

Bedford: Sterling Works, Bedford. Tel.: Bedford 5338 (3 lines) : 
Birmingham: 17 Berwood Road, Sutton Coldfield. Tel.: Erdingtoa 6956 

Bristol: 175 White Ladies Road, Bristo!, 8. Tel.: Bristol 39112 SA FWAY 


Edinburgh: 23 Rutland Square, Edinburgh, 1. Tel.: Fountainbridge 3254/5 


Ts 
4 s° 
% 


| = 
. “ 
B= aw.“4 


9 RAY A EE 


i Z| 


Glasgow: 28 Renfield Lane, Glasgow, C.2. Tel.: City 6201/2 
Jarrow: Sterling Factory, Jarrow, Co. Durham. Tel.: 89-7721/2/3 ‘a 
London: Iddesleigh House Caxton Street, S.W.1. Tel.: ABBey 3017/8 (2 lines) 
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As machines grow more complex and perform- 
ances increase, the selection of bearings 
becomes more difficult. It requires specialist 
knowledge. 


In increasing numbers, design and develop- 
ment groups are consulting the Technical 
Department of Ransome & Marles for guidance. 
Specification as well as supply is part of the 
R 8 M service to the engineering industry. 








NEWARK-ON-TRENT - TELEPHONE 456 
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Every enquiry gets equally impartial and confi- 
dential consideration. Every project benefits. 


Ransome & Marles produce ball and roller 
bearings for most applications. 


Publication 37 is a comprehensive guide to 
the full range. 


RANSOME & MARLES BEARING COMPANY LIMITED 


- TELEX 37-626 - Branches, offices and agencies throughout the world 
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Photograph by courtesy of de Havilland Aircraft Company 


...wise engineers 


increase reliability and 
reduce maintenance frequency with 


Hocol Molybdenised lubricants 


Plating tough, wear-resistant molybdenum-disulphide on to all bearing surfaces, Rocol 
Molybdenised Lubricants stay in action when other lubricants fail, easily coping with 
extremes of temperature and pressure. Available as a paste, grease, or oil in a wide variety 
of convenient packs including handy tubes and aerosol sprays. 
Find out more about Rocol Molybdenised Lubricants, Write today for technical details—or 
advice on your particular problem. 
% Rocol Molybdenised Lubricants are used and solely recommended on the following applications for 
all series of Comet 4 aircraft: Emergency changeover mechanism, Elevator universal joints, Screw 
jack of elevator gear change unit, Elevator and rudder trim screw jack, Elevator trim mechanism, 


Rudder trim gearbox, de-icing mechanism. 


.. USE Rocol MOLYBDENISED LUBRICANTS 


ROCOL LIMITED 
General Buildings, Aldwych, London, W.C.2. Tel: HOLborn 1985 
Rocol House, Swillington, Nr. Leeds. Tel:Garforth 2261 
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at KINCARDINE 
GENERATING STATION 


For the two 
200 MW Turbo-Generators 
we have supplied the 


MAIN CONDENSING 
and 
FEED HEATING 
PLANT 


and a 


Dump Condensing Plant 


to the order of 
the South of Scotland Electricity Board 
through the General Electric Co. Ltd., 


the main contractors. 


We We Pe eS oP ° CATHCART © GLASGOW «© _ S.4 
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HOT WATER 
COMES 


FAST AND 
CHEAP BY 






SEE OUR 
LATEST 
PRODUCTS 

ON 
STAND No. 530 
Public Works 
Exhibition 
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RBP axles 
wheels tyres 


RUBBER BY-PRODUCTS LTD. 
Dept. E. 86 Holloway Head, Birmingham! Tel: MiDiand 3475 


G.E.C. Electric Storage Water Heaters offer these 
advantages over other forms of water heating. 


e Heaters are clean. N 
e Heaters run economically. A 
e Heaters can be installed easily 


Electric Storage Water Heaters 
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HYDRAULIC 
PRESSED 








IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD ~- 
PARKS FORGE LTD ‘PROPRIETORS 







WIGAN 
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AND AUTOMATIC WORK 


SHEET 
/ . 


METAL PRESSINGS 
fay » 
ANY 

, 
METAL ANY FINISH 
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to be sure! 


GRIFFITHS, GILBART. LLOYD 
& CO. LTD. 
EMPIRE WORKS, PARK ROAD, 
es BIRMINGHAM cece 
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AUTOMETRIC 


rola ba: italic? Van leheel:& PUMPS | 





foe Seen - fed, a -t-te). P4 mek Bee O00 2h ee gt -2 2 
CHOICE OF THREE MECHANICAL SEALS 
send for details of this and other types 


wh 





OMNI N/E A\/e) shutters 


by the makers of Kinylon and Kinrod Grilles 





solve the problem 


of wide entrances and a sloping road. The 
bottom rails on these Kinnear Shutters 

are shaped to accommodate the rise of 

the road, to ensure good closure 

and complete weather 

protection. 
























































Please send for illustrated leaflet 7B 


9d each 


ARTH L. GIBSON & CO. LTD., TWICKENHAM, MIDDLESEX. 
- 8/6 per dozen 


home: Popesgrove 2276. Birmingham: Highbury 2804 
gent Halfway 2928. Manchester : Central 1008. Cardiff 51428 
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Get perfect ‘originals’ and 
first-class prints with TUR- 
QUOISE pencils. Extra- 
smooth TURQUOISE 
pencils actually ease your 
work! TURQUOISE lead 
lasts longer for every sharp- 
ening. Holds a needle point 
under great pressure. It’s 
made from 100% electronic 
graphite to give denser, more 
opaque lines for cleaner, 
sharper reproductions. Lines 
rub out without a trace if 
required: No omissions, no 
fade-outs, no ‘ghost’ lines on 
your prints! 17 precise grad- 
ings from 9H to 6B. 





ALSO AVAILABLE! 
Turquoise drawing leads 
2B to 6H 


pencils 


EAGLE PENCIL COMPANY, ASHLEY ROAD, TOTTENHAM W.17 
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ume Removal Plant by 













Oil fume removal plant from 
Aluminium Rolling Mill with 
hoods and ducts in aluminium 
handling 10,000 c.f.m. 






















DAN 
nO SOR, OF 
J wanes Lars 
ALLOWED i Ther 


We design, manufacture and 
install fume removal plants 
in metal or P.V.C. 


POTTERIES VENTILATING & HEATING CO. LTD. 


TUNSTALL STOKE-ON-TRENT Telephone Stoke-on-Trent 84205/6 
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Enter No. 391 on reply card 


vd > 4- £600 million a year— almost as much as it costs to 

' . ; run the National Health Service—that is the cost of 

rescue TOT) corrosion to British Industry. Often hidden and un 
b seen, corrosion constantly menaces plant, machinery 

buildings, installations and products Ihe curse of 


corrosion can be lifted from your business by taking 





intelligent and timely preventive measures. See the products that will safeguard 


THE 


C0 R R 0 S 0 N IMPORTANT TECHNICAL MEETINGS: 


NoveMBER 29TH-—Plastics Institute meeting on anti-corrosion plastics. Visitors 
welcome 


FY 4 TI 0 ir December Ist—Corrosion Group of the Society of Chemical Industry discussion 


the world’s biggest and finest display of anti-corrosion 
and metal finishing products, services, plant and 
equipment 


OLYMPIA (i: LONDON 


Tues. Nov. 29 — Fri. Dec. 2, 1960 


your profits ; meet the experts dedicated to rescuing your business from rust, 
corrosion and waste; find the practical ways to defeat corrosion at the Corrosion 
and Metal Finishing Exhibition. 





on the effects of water movement on corrosion. Visitors welcome 


FILMS Important technical films on anti-corrosion and metal finishing methods, 
techniques and products will be shown 








THE CORROSION 

& METAL FINISHING EXHIBITION 

TUES. NOV. 29— FRI. DEC. 2, 1960 

Tues. 11 a.m.—-6.30 p.m., Wed. & Thurs. 10-—-6.30, Fri. 10—4.30 
Tues. 11 a.m.—6.30 p.m., Wed. & Thurs. 106.30, Fri. 104.30 
Name 


Organised by ‘‘ Corrosion Technology’, a Leonard Hill Journal Gongune 





Admit One 


; Address 
visitors on production of card at the door—or complete and 
retain this free admission ticket 


FREE TICKETS are available to trade and professional a 


a LAT) 


" 


For additional tickets apply to the Director, Corrosion and Metal Finishing Exhibition 
Eden Street, London, N.W.1 Telephone : EUSton 5911 


Enter No. 392 on reply card 
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is no problem! 


MAXIMUM EFFICIENCY 
MINIMUM FLOOR SPACE 


Compact L design saves 
space-gives better 
balance 

Simplified grouped con- 
trols 

Choice of three drives 
No superfluous piping 
Minimum costs for instal- 
lation, operating and 
maintenance 

Small, simple foundation 
only required 

Low cost transportation 
Ready to run whenever 
connected to water and 
electricity supplies 


Packaged L Design, heavy duty XLE 
Compressor generates pressures from 80 to 
125 p.s.i. at continuous full load 


‘PIPELESS THRU-FRAME AIR FLOW’ and 
PACKAGED INTERCOOLER Main air connections are 
on the compressor frame, with direct internal air flow between 
intake and discharge entirely through large passages between 
frame and cylinders. This eliminates inter-stage piping and 
reduces compressor height and length. The packaged-type 
intercooler, tube-and-finned, fits within the compressor frame 
requiring one quarter of the space occupied by a conventional 
cooler. These two space savers are an important feature of 
the compact, streamlined, but sturdy, XLE design. 


( Ingersoll Rens, 


(e000 


CHANNEL VALVES 


Exclusive to Ingersoll-Rand 
compressors, Type A Chan- 
nel Valves have been ex- 
pressly designed for heavy 
duty compressor require- 
ments, and have long been 
proved for quietness, maxi- 
mum efficiency and amazing 
durability. They are a strong 
factor in the tremendous reli- 
ability of the XLE Compressor 


Ingersoll-Rand 


COMPANY 


LIMITED 





Write for leaflet LN161 which 


gives full details 
165 Queen Victoria St. 
London EC4 
CENtral 5681 


Works: Trafford Park 
Manchester 17 
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years ahead in design! 








more compact morerugged longerrunning no adjustments 









ESV vertical and ESH horizontal models for continuous heavy duty in 20-150 h.p. 
5", 7", 9” and 11” stroke, two-, three-, and four-stage units and pressures up 


to 5000 psi 

Sn ZZ, 
Unit shipped assembled ; - 
Requires only simple flat-topped — 
foundation—little floor space } S 
Easy to connect 
Low power consumption—minimum 
maintenance FULL-FLOATING ALUMINIUM BEARINGS 
Main and crankpin bearings in aluminium alloy with higher load capacity, 
Versatile—adaptable to any drive better heat conductivity and resistance to scoring. Free to rotate both on 
Parts interchangeable (in same stroke the journal and within the bearing housing causing major thrust of each 


size) between ESV and ESH stroke to be taken on different part of shell, so distributing wear evenly 
Full-floating bearings eliminate adjustments 
















Full force-feed lubrication—non- CHANNEL VALVES 


lubricated models also available Exclusive to |-R Compressors, air-cushioned Channel Valves are more 
Completely sealed frame efficient and durable, quiet in operation and trouble-free. Designed 
Constant speed control—or combined expressly for modern compressor speeds, there is also a special version 

incorporated in the ESV and ESH non-lubricated compressors for use 
with automatic stop and start where oil must not contaminate the gas or air being compressed 


Free-air unloaders fitted Write for leaflet L.N. 162 for full details 


Ingersoll-Rand 










COMPANY LIMITED 











165 Queen Victoria St London EC4 Central 5681 





Works: Trafford Park Manchester 17 


Enter No. 411 on reply card 
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a 
small"standing 


=, 














the Joy WNI12 stationary compressor 


Exacts less space—extracts more power. Match it against any other two stage industrial 
air compressor. You won't find one combining Vee-twin construction, flange-mounted motor 
and small floor space requirements in such striking degree. 
Small-standing, country-quiet, sentry-still JOY industrial compressors are fully described in 


publication AD/6. Please write for a copy. 


sr Sn No. ae Worn a Mud —rin P 
7 Harley Street, London W.] 1S ULL] AN LTD) 









| pivision on 
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Two SOO MW sets 
for Lakeview, Ontario 





From an original drawing supplied by the Hydro Electric Power Commission of Ontario 


THIS artist’s impression shows the Lakeview Generating The AEI turbo-generators for Lakeview will 
Station now being built beside Lake Ontario. With its planned have hydrogen-cooled rotors, and the system of 
capacity of 1,800 MW, it will be one of the world’s largest water cooling of stator windings first developed by 
thermal-electric plants. Two 300 MW turbine-generators AEI engineers. The four-cylinder  single-axis 
have been ordered from AEI and the first will be installed in turbines will operate at steam inlet conditions of 
1963. These generating sets, like all AEI equipment, will 2,350 psig and 1,000°F, with reheat steam at 
incorporate advanced design based on long experience. 1,000°F. 


For further details, write to AEI Turbine-Generator 
Division, Trafford Park, Manchester 17, or to your local AEI Office 


AE I ) Associated Electrical Industries Ltd. 


Turbine-Generator Division 

MANCHESTER 17 & RUGBY, ENGLAND ~- GLASGOW, SCOTLAND ~- LARNE, NORTHERN IRELAND 
BA/003 

Enter No. 431 on reply card 


























Aluminium speeds the magnificent Jaguar XK 150. The cylinder head is cast 
by William Mills Ltd., a subsidiary of The British Aluminium Company Ltd. 
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Castings © 


In the past, 
and forging passes have 
and engine COmponen 





inval . 


ain’s heavy 


The Darlington Forge Ltd 


Dp A Roe cc JING as) £34 eee 
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Push button types 
and Dual speed :3 
types also available = ©= 
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A British Product 


Alloy steel chain, flexible in all 
directions, having a safety factor 
of 9 to |. 


Leak-proof oil bath gear case. 


Sent on approval, ex stock at 
our expense. 


Sizes +, +, and | ton. 


WRITE FOR BROCHURE SECTION 80/3. 








For heavier loads 


MORRIS 


ELECTRIC 
HOIST-BLOCKS 


These Morris ball-bearing hoist-high 
blocks lift on wire rope and are 
made in sizes up to 1|0-tons either 
as a suspension type or with geared 
or ungeared runners (as illustra- 
ted) for travelling on a steel 
joist. Several other types are also 
available including a dual speed 
model incorporating two speeds 
in one unit. Write for brochure 
Section 73/3 














A British product 











HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND. 


Telephone: LOUGHBOROUGH 3123 Enter No. 471 on reply card 
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We can supply Castings up to 3 Tons in 
weight. 


Our services include Design, Pattérn-making, 
Heat Treatment, Testing and Precision 


Machining. 


Our Technical Representative will be pleased 


to call and discuss your particular require- 


ments. 


ROBERT HYDE CASTINGS 


NORTH STAFFORD STEEL FOUNDRY + STOKE-ON-TRENT °*_ Tel: 4426!-2 
CLARENDON WORKS - CHESTERFIELD * Tel : 3181-2 
LONDON OFFICE - 52, GROSVENOR GARDENS, S.W.1. Tel: SLOANE 9972 
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From the LARGEST 
t 
| 
is a refractory lubricant 
designed to function dry even if SQUARE & BISQUARE FOR 
subjected to temperatures up to 1000°F = ENGLISH,” AMERICAN, "UNIFIED 
‘ LS we & METRI SIZES. 4", &". a". 4 . 
or under highly oxidising conditions. | Rates aes Tae chek 
: © 3.150” across flats 
No residual coke or ash developed. a: 
ms 
Here’s a product from Dee Oil Company that solves ’ 
one of the more difficult lubrication problems found \ TO THE smallest 
in industry. Its efficiency has been proved on ~ 
many different applications and it can solve your EXCLUSIVE Features- Made from 
high temperature lubrication just as effectively. | ate y Fences "Untorthy 
Send your enquiries to :— oP pny even tm ane 
Please SF — sos 
DEE OIL COMPANY LIMITED | give generously be 
Delta Works, Irlam Road, Bootle, Liverpool 20 on Poppy Day GoM 
















SO 
Telephone: Bootle 1897 TOOL UP WITH | a 
é 


Cis 


VICE 








Manufactured at 
Enter No. 491 on reply card BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 


Enter No. 492 on reply card 


polythene -" — 6) 
new patented process ' 
inexpensive 
; ® 
quiet 6 ©. 
impervious to fumes or Corrosion > i 


no painting 


lightweight ; + | ; 


no 
trouble 

with the 

twiddly-bits! 


By moulding intricate ducting shapes in polythene (the illustration shows a 
section from a motor car heating and air-conditioning system) Cascelloid 
have solved many problems for the heating and ventilation engineer 

And by the use of a new patented process they have brought down the cost 
of such complicated mouldings to wel! below that of equivalent metalwork 


Polythene proves to be the near-ideal material for ducting on several counts 
no shape or bend or branching is too intricate, aerodynamic contours can 
be faithfully reproduced, noise level is reduced to a minimum-——even in 
high-velocity systems, it is impervious to corrosion and chemical fumes, 
light in weight, extremely strong, possesses a useful degree of flexibility, ana 
needs no painting. Perfect union of sections is possible with vibrationiess 
joints, or, if desired, polythene sections can be combined with metal ductwork 


This new-process polythene ducting undoubtedly has great value for 
industrial, domestic, vehicle, and marine installations. A letter or telephone 
call to Cascelloid will bring you the fullest intormation 


CASCELLOID RGtereDuctag sssey une, veicester 


(Member of the British Xylonite Group) Telephone: 61811 


LONDON OFFICE AND SHOWROOMS: 27 BLANDFORD STREET, W TEL WEL. 9211 


Enter No. 493 on reply card 
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= PROCESS CRANES FOR 


STEELWORKS ETC. 
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(ABOVE) Clyde-Booth four point sus- f} 
54 With the introduction of higher rates 


of acceleraton aud braking on traver 


pension electric overhead travelling magnet 
sing and long travel motions, in order 


crane at Messrs. Colvilles Ltd., Ravenscraig Works. 


to get the maximum output from 


(RIGHT) The hook with slip-ring gear for the magnet, 
overhead travelling cranes, magnet 


showing attachment of the four roves. 
cranes with multiple splayed ropes are 


(BELOW) The special four barrel crab. 
finding favour. 


This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro- 
duced to meet these requirements. 
i ai 


Our publication ‘*The Booth Handbook on 
Overhead Cranes’”’ is available on request. 


MANUFACTURERS OF 
OVERHEAD TRAVELLING CRANES 


sseswecss =| CLYDE 


TRANSPORTER CRANES DOCKSIDE CRANES 








CLYDE CRANE & BOOTH LTD. 


Incorporating : 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire 
Tel. : Pudsey 3168 (6 lines). Grams : “ Cranes,” Rodley, Telex Tel. : Holytown 412 (6 lines). Grams : “ Clyde,’ Motherwell, Telex. 
Telex 55159. Telex 77443 





2 : Enter No. 501 on reply card 
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Compare the 


MLR ‘WORCESTER’ BALL VALVE 


» —_ 
OO with any other on-oFF valve ! 







OB lim tele) moire) (as Straight or 

cranked shafts to be honed and 
superfinished on a Lathe to a No metal-to-metal 
high degree of accuracy + Z contact ... wiping 
and surface finish. ¥ if action assures 
longer life 









Models 
A— 2°— 4’ dia 
B— 4°— 6” dia 
C— 6”*— 9” dia. 
D — 9°— 12° dia. 
* Low capital cost 


* Fingertip control of Stone 
Pressure During Honing 




















Send for all out 





particulars to :- 

















Full information and prices from 


NICOL & ANDREW LTD THE WORCESTER VALVE CO., LTD. 


20 KELVIN AV., HILLINGTON GLASGOW, S.W.2. Tel. Halfwoy 4724 | 62 CHURCH ROAD- BURGESS HILL: SUSSEX - Telephone 85678 


NICOL & ANDREW (LCNDCN) LIMITED, '88 Uxbridge Road, Hanwell, London, W.7. Tel. Ealing 1088 





Enter No. 511 on reply card Enter No. 512 on reply card 


SUTCLIFFE HYDRAULIC PUMPS 


. . « fixed capacity or infinitely variable flow from 





zero to maximum capacity 


Control of variable flow may be either Manual, 
Mechanical or Automatic. The pumps may be 


supplied as separate units or in power pack form. 


We shall be pleased to discuss the design and 


manufacture of pumps to meet your specific 





requirements. 
FIXED FLOW PUMP 





VARIABLE FLOW PUMP 


SUTCLIFFE HYDRAULICS LIMITED 


SPEEDWELL WORKS - WHITWOOD - CASTLEFORD 
TELEPHONE: CASTLEFORD 3211 



















A SUTCLIFFE ENGINEERING INDUSTRIES COMPANY 
Eater No. 513 on reply card 
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“YOU SAY THAT SPA 


HAS UNEQUALLED 
COLLECTING 


EFFICIENCY... 








e+. but is it easy to maintain?” 


“It couldn’t be easier—because there’s nothing to 
maintain! With SPA all the usual maintenance factors 
are non-existent; dust abrasion has been eliminated, 
it is virtually self-cleaning and there are no moving 
parts to demand attention.” 


SPA is a unique, dry, centrifugal dust 
collector embodying the latest principle 
of dust extraction: Selective Particle 
Acceleration. This principle, whereby dust 
particles are removed before they 

cause wear, promotes higher collection 
efficiency, lower power consumption 

and longer life. 


“But surely there must be something to do?” 


“Well naturally you'll have to empty the collection 
hoppers.” 


“Is that all?” 


“That’s all. And remember—thanks to its complete 
adaptability, we can quickly supply a SPA installation 
built to your exact, individual requirements and 
still retain a very competitive price.” 





DUST EXTRACTION 





A PRODUCT OF THE GAS CLEANING DIVISION OF 


STEELS ENGINEERING INSTALLATIONS LIMITED Sunderiand and Birmingham 713 


Enter No. 521 on reply card 
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A New Approach to Chimney, 
Flue and Ducting Construction 


‘DRIBORE? 


The Logical Answer to Corrosion and Smut 
Emission Problems. 








AS A 


T\\ HIGHWAY 
| 












worth every penny of investment. 


Ropeway or Cableway . . . Breco | 
engineers can devise a way above and | 
help the economy of any project. 


Maintains inner surface above dew point of gases 


* 
ROPEWAYS CABLEWAYS | and stops condensation. 
| $ Does not corrode and so lasts longer. 
ee 
* 


/ 


; Sa 







Can be transported and handled easily being of 
mild steel welded construction. 

Made in flanged or socketed sections, it can be 
erected easily in the same way as normal steel 
chimney. No scaffolding is necessary. 
Construction is not confined to circular chimneys 
and can be used for square, rectangular or change 


the Big name behind the Big ropeways 





combined with the resources of 
Drag Scraper & Conveyor Co. Ltd. 






% Belt Conveyors, Elevators, Skip Hoists, | : section pieces, horizontal ducting and casings, etc. 
Crushing and Screening Plants, Bunkers, | 

Ship Loading Plants, Cableway Excavators, A full description of this chimney appeared Page 322 in “The 
Drag Scrapers, Transporters. | Engineer’’ dated 19 August 1960 






















Manufactured by 


BRITISH ROPEWAY ENGINEERING CO. LTD., SUPERWELDS (Lewisham) LTD. 


Plantation House, 
PRINCES ROAD - DARTFORD - KENT 


Mincing Lane, London, E.C.3. 
memper of Telephone: MINcing Lane 7901. Telephone: Dartford 26333 Prov. Pat. No. 15760/59 


the 


GteverGroun Telegraphic Address: Boxhauling, 
Fen, London. 
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Beaver pre-loaded ball screws, up to 95/ 
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efficient, 


operate at-52 C to over 400 C with no backlash... 





RECIRCULATING BALLS 





LI 
\ | UUUUUUoN 


PRECISION GROUND 





BALL RETURN TUBE 
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SCREW THREADS 





























/ 
BALL NUT 


~ 
~ 


~ 





/ 
PRELOAD ADJUSTING SHIM 


eee od v CE OER Maine cca cree. 





..» ANOTHER ENGI! 





ic 
it 


SECURING BOLT 


i Cn Sits SO SRG cic Rag 





FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90% 
and they can operate within a temperature range of —52° C to 


400° C without lubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80°,, when converting rotary drive into linear 
output or force input inte torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
inerements of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they provide a 
predictable operating life which is much longer, require much 


less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled ‘‘no-back,”’ with multiple or single 


io 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 lb (825,000 lb maximum static load) 
but the maximum potential operating load is, in most cases, 


limited only by the requirement. 





Bristol Siddeley Beaver ball splines have been developed 
to eliminate the disadvantages of conventional splines. The 
designs are very effective in minimising friction, particularly 
when high torsional and bending loads are imposed during 


linear movement. 


‘--------* 
Dispeasinnnisniemnenneniennnseel 


*/ 'omple te technical and man ufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J B. STARKY SALES MANAGER BALI SCREWS AND SPLINES), BRISTOI 


SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY. ENGLAND 


BRISTOL SIDDELEY ENGINES LIMITED 


Enter No. 541 on reply card 
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“No need 





“But just look at the mess I’m in! A Knight down, 









Queen threatened, and my Sicilian Defence in ruins! 








to resign, 


Can’t concentrate, that’s mytrouble. Not with this 






cooling water problem on my mind....”’ 





Bungleigh!”’ 







“What's that you say? 
General DescalingP A 
complete service for the 
cleaning of every type of 








pipeline and industrial 






plant? And I can buy 






equipment and materials 

















from ’em if I want my 
own men to do the job? 
Sounds like the end of 
my problems—TI1l ring 


first thing to-morrow!” 





“And talking about prob- 

lems, what about B-Q6? 
There! He thought I'd 
missed that. Looks as 
though I’m on to another 
winner!” 





Water, effluents, gas, oil and oil products all flow more easily once G.D.is calledin. If you'd like 


to know more about their services and equipment, write or telephone for the catalogue. And visit 


stand 537 at the Public Works Exhibition, Olympia, 14-19 November. 
General Descaling 
the experts in pipeline and sewer maintenance 


GENERAL DESCALING COMPANY LIMITED WORKSOP NOTTS. 










TELEPHONE: 3211/5 TELEX: 54159 OA/6052A 


Enter No, 551 on reply card 





He turns base metal into gold! 


No alchemist this, but a skilled scrapman in a Ward 
scrapyard. With his highly specialised experience, 
he can quickly prepare large masses of scrap for 
reduction to furnace sizes. Not only steel and iron, 
but all non-ferrous metals are handled too, both 
under strict metallurgical control. At scrapyards all 


over the country, equipped with the most modern 


Serving Industry Around The World 
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WARDS AT WORK 





plant, Wards handle thousands of tons of metals a 
day, and they are proud to be the leaders in this 
important industry. 

Helping to feed the furnaces with carefully graded 
scrap is only one activity of the Ward Group of 
Companies whose products and services cover 


almost every: branch of industry. 





THOS. W. WARD LTD (' 


S 


Head Office: ALBION WORKS, SHEFFIELD. London Office: BRETTENHAM HOUSE, STRAND, W.C.2. 





GP 93 
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TYPE R 


railway 


CLIP-ON 
AMMETER 


0- 10 amperes 
0- 25 amperes 
0- 50 amperes 
0-100 amperes 
0-250 amperes 
0-500 amperes 


Dimensions: H.18)" x W.74%" x D.2%° 
Nett Weight : 5? Ib. (2°60 kg.) 


For full details write for List IN.17/R 


FERRANTI 


First into the future 


FERRANTI LTD - MOSTON - MANCHESTER 10 
Tel: FAlisworth 2071 


London Office 
KERN HOUSE, 36 KINGSWAY, W.C.2. 
Tel: TEMple Bar 6666 


Fi 220/2 


Enter No. 571 on reply card 
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Natural colour photograph 
showing rolling mill pinions 
being machined. 





Leave it to LANGLEY 





where there is every facility for the production of steel 
forgings, hammered or hydraulically pressed, from a 
few pounds to twenty-five tons. 


Machining capacity at LANGLEY for forgings up to 
26 ft. long or 6ft. 6ins. diameter. 


Inspection and testing approval — Admiralty, Lloyds, 
M.O.S., Bureau Veritas, etc. 


N G L E y F 0 bE G E C 0 L T D LANGLEY FORGE - LANGLEY - NEAR BIRMINGHAM 
‘ A “ S Telephone: BROadwell 1342. Grams: Langforge, Langley 


Enter No, 581 on reply card 




















THE 





FNGINEER Nov. 4, 1960 59 









Rusty railings are not so rare.... but could 
be a thing of the past if 

hot dip galvanizing were specified 

to protect them. 







Hot galvanizing gives a thick zinc 

coating firmly alloyed to 

the basis iron or steel, whatever its size 
or shape. Long trouble-free life 

at low cost is assured — decorative paints 
are easy to apply and require 

less maintenance. 













For information and publications write to 
HOT DIP GALVANIZERS ASSOCIATION 34 Berkeley Square London WI 
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Engineers 
| prefer 


SIMPLIFIX 
the foolproof 


coupling 





WITHIN YOUR GRASP! 


Baldwin Fluid Power equipment quickly harnesses waste power, 
saves manpower and speeds production 

Look around your plant or workshop. It may be that there is 

more power within your grasp than you realise—an often-idle 
compressor or a machine not pulling its full weight, perhaps. 
Or perhaps there's a manual operation that could be more 
speedily handled by fluid power | machines at the Plaistow Wharf 













Simplifix—the sure and simple 
compression coupling for copper pipe. 
Perfect joints with almost all kinds of 





The tllustration shows centrifugal 


a . . Sugar Refinery of Tate and 
Somewhere in your works you'l) find a place where Baldwin Lyle Ltd 


equipment will do its labour-saving job. The unit-constructed 
Baidwin range of 364 pneumatic and hydraulic cylinders and 
ver 700 control valves is designed for every requirement. 


OV 


where large mumbers > " . ° 
| Sf Staple couplien ove wed, tubing, including those with very thin walls. 


No work to do on the pipe. Simply tighten 


The reliability and precision of Baldwin Fluid Power equipment the nut—the anti-friction washer prevents pipe 


gives years of trouble-free service, and will quickly prove itself 


twisting. Manufactured since 1930, still the best. 
indispensable in speeding your production. | 


Millions in use. Made in sizes to suit tubing from 
Write now for the Fluid Power Catalogue E/503. Wherever you 


1° i ' sia 2 ace 
want to apply it, you'll find that Baldwin fits. s to 2" O.D., in a wide range of interchangeable 


standard fittings. Non-standard fittings also made to 
order. Let us send you the Simplifix catalogue. 


SIMPLIFIX 


SIMPLIFIX COUPLINGS LTD * HARGRAVE ROAD MAIDENHEAD * BERKS 
TEL; MAIDENHEAD $100 * A member of the ALENCO Group of ompanies 


FLUID POWER DIVISION 


Baldwin Industrial Controls 


Baidwin instrument Company Ltd., Dartford, Kent 
Telephone: Dartford 20948 & 26411 Cabies & Telex: Baidwin, Dartford 


A HARPER GROUP COMPANY 


Ne 





j 
ele 
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Serving Transport & Industry 


BALL-BEARING TURNTABLES 


FOR 10—60 TONS IMPOSED LOAD 







Built to the same high standard 


as the famous Crane trailers 





FIG. | 
Cross-section 
of turntable 






Crane ball-bearing turntables 








are of an exclusive patented 











design and are available 





in sizes ranging from 


4’ to 6 8 in diameter 















a— 







We welcome enquiries from 
users in all fields of industry. 






RANE: 


Shows how smaller spacer balls reduce 
friction, only the alternate larger balls 
are load carriers. Note how contacting 
surfaces move in same direction in 
CRANE system (A) compared with 
conventional method (B) 






aS FRANSPORT + HANDLING EQUIPMENT + MANIPULATION 


EARTH MOVING + MOBILE LIFTING + ENGINEERING 


CRANES (Dereham) LTD - DEREHAM - NORFOLK - ENGLAND Telephone: Dereham 2789 
LONDON OFFICE: SICILIAN HOUSE, SICILIAN AVENUE, W.C.1 Telephone: HOLborn 0496 


WT BBIA 
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ENDLESS BELT 
FOR ENDLESS 









Dixylon is the most up-to-date belt for For the Machine Tool industry Dixylon 
high speed drives and is especially de- Suplex is highly recommended as it is 
signed for speeds up to 10,000 f.p.m. very genuinely oil-resistant and retains its high 


small diameter pulleys and fixed centre co-efficient of friction even when large 
drives, such as those found in the Machine quantities of oil are present 
Tool and Woodworking Industries Dixylon and Dixylon Suplex have no 


Dixylon Belting is, in addition, idealforuse permanent stretch and can be made end 
as Conveyors, Printers’ Tapes, and also as__less quickly and casily on site with simple 
Spindle Tapes for the Textile Industry tools. There is a Dixylon or Dixylon 


Anti-Static Dixylon belting with electrically Suplex beli to suit your drive. Call in the 
conductive properties is also available Dick technical representative in your area 


specially designed for use on drive for a consultation without any ob 
Dixylon is a DRIVES operating in the presence of inflammable ligation to yourself 
HABASIT”™ plastic product vapours and explosive dusts 
R.& J. DICK LTD. further 


HEAD OFFICE AND FACTORY a 
GREENHEAD WORKS, GLASGOW, S.E. write for our 
Tel: BRidgeton 2344 (5 lines) Grams: Guttapercha, Glasgow latest Brochure 


THE NAME WHICH MEANS DEVELOPMENT IN POWER TRANSMISSION 





U.K.BRANCHES: Glasgow. London, Bristol, Birmingham, Manchester, Leeds, Newcastle, Dundee, Belfast and Dublin EUROPEAN BRANCHES: Amsterdam and Vienna 


UNITED STATES FACTORIES: Totowa. New Jersey and at Muscatine. lows BRANCHES: New York. Chicago, San Francisco. Los Angeles. and Seattle 
CANADIAN SUBSIDIARY: R. !. Dick (Canadaj[icd , Burlington, Ontario AGENCIES THROUGHOUT THE COMMONWEALTH AND U.S.A. 
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vd RELIABLE 


PRECISION 


SONIDUOCS 


A. J.WAUGHAN & Co. 


(MITRE WORKS) LTD 





WILLENHALL Staffordshire 
Phone 486-7 
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y “Where's the } 
T.V. Belt Dad?” 4 






pump, naturally assumes there must bea 
T.V. Belt. And he is right too! T.V. Belts (Turners 
V-Beilts of course) are used in every petrol pump 
sold by Gilbarco Ltd.* Helping you to your petrol is 
another application for which T.V. Belts are the ™ 












Interior view of a 
Gilbarco pump, made 
by Vickers-Armstrong 

Engineers) Ltd., Crayford 





natural choice - be natural too and specify 
Turners products for all power transmission. 


TURNERS v-sELTs 


~ Rayon or ‘‘Terylene’’ Corded 






* Gilbarco pumps dispense 
all leading brands 
throughout the country. 







Please rite for details of all power tranmmission TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


products including the new “Poly-V" Drive 
A MEMBER OF THE TURNER & NEWALL ORCANISAT 


@ TAI97 
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IRRON 
Diesel ror. C—O. (es. 
Engines 


Steel and Spheroidal Graphite Iron 

















Main Propelling 
Diesel Engines also HIGH QUALITY ENGINEERING 
in powers up to and MACHINE TOOL GREY IRON 
1,200 H.P. | CASTINGS UP TO 10 TONS 
THE NEWBURY _| R. GOODWIN X SONS (eNncineers) LTD, 
DIESEL CO. LTD. Ivy House Foundry - Hanley - Stoke-on-Trent 
NEWBURY, BERKS Staffs. Tel. Stoke-on-Trent 23612 
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It takes him 60 minutes* 
to assemble 

100 ;' full nuts 

and jam nuts 


By using one }” Nyloc self-locking nut instead of a 
full nut and a jam nut you could save 20 minutes and 
approximately 2/- on every hundred assemblies. On 
some jobs, Simmonds self-locking nuts could save 


It takes him 40 minutes* 
to assemble 

100 ; Nyloc 

self-locking nuts! 


many a company up to £2,000 a year! Why not call in 
Simmonds tocarry outacompletely thorough costing 
of your present assembly methods? Our 16mm Nyloc 
colour film is available for showing in your factory. 


time saved is money saved Sli M M ON DS Ss ELF-LOC Kil N G N UTS 


* All times shown are based on “ The Handbook of Standard Time 
Data for Machine Shope Haddon & Genger, published 
Thames @ Hudoon Limted, Lendon . 


SIMMONDS AEROCESSORIES LIMITED - TREFOREST - PONTYPRIDD - GLAMORGAN A MEMBER OF THE FIRTH CLEVELAND GROUP ¥G) 


CRC 41N 
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GIRDLESTONE 


FOR GOOD PUMPS 


= Z bs ale : 
> — 








<4 GLANDLESS DIAPHRAGM PUMPS 
Ideal for service in the many indus- 
tries where corrosive and abrasive 
liquids must be pumped. Positive 
self-priming and can be run dry 
without harm 


VERTICAL SPINDLE PB 
UMP PUMPS 
Automatic pumps designed 
specifically for sump drain- 
age. Sturdy, self-contained 
and reliable under the most 
difficult conditions 


@ CONDENSATE RETURN 
NITS 





vorsneed Designed for the collection and 
return of condensate to the 
boiler house. Compact, auto- 
matically operated, these units 
combine a receiving tank, 
motor driven centrifugal pump 
and control gear mounted on 
a steel base. Tanks and pumps 
can be supplied for independ- 
ent installation 


Unions fitted with carbon bearings are 
ovailable for temperatures over 400° 





For use on all types of Rotary and Semi-Rotary 


machines for Leakproof Fluid Transfer 
- » » CENTRIFUGAL PUMPS Pp 
Standard Sizes 4 —3" B.S.P. | Outstanding in performance and reliability 


Special Sizes & Designs up to 6” B.S.P. these ball-bearing centrifugal pumps range 


| in size from }” to 5” for continuous indus- 
As used by leading Engineering Companies and Government Departments 


| trial applications. Constructed of cast iron or 
FILTON LIMITED, 


| bronze, with smaller sizes in stainless stecl 

CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE | GIRD L ES TO NE P UM PS L TD 
[fof 
| 





Telephone : LEAMINGTON SPA 8111/2 
23 Davies Street, London, W.1. Telephone : MAYfair 1354'S and 531? 
TIB.147 
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We’re putting 
our cards 


on the table 


Our “ace” is the largest Flash Welder in Europe, so we believe, for this type of 
work, enabling jobs hitherto considered impracticable to be flash welded 





WELDING CAPACITY IN SOLID SECTIONS 


Mild Steel up to 15 sq. ins. cross sectional area 

it Stainless and Heat Resisting Steels up to 7 sq. ins. cross sectional area 
Flash Welding by Reynolds gives 

Titanium Alloys up to 6 sq. ins. cross sectional area 

complete uniformity of weld quality “ Nimonic ” 75. up to 5} sq. ins. cross sectional area 

“ Nimonic " 80 a. up to 34 sq. ins. cross sectional area 


and accurate tolerances which 
“ Nimonic "’ 90 , up to 2 sq. ins. cross sectionai area 


minimise machining and improve yield 


REYNOLDS 


Welding capacity in Steel Tubes of diameters up to 64 ins. and cross section areas 
of 8 sq. ins. maximum 








Ask REYNOLDS Technical Staff to advise on YOUR products 





FLASH WELDING | REYNOLDS TUBE CO LTD - TYSELEY - BIRMINGHAM I! @ 
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DUNLOP 


has the compressor 
EG» you need! 


te 










~ 








Dunlop are now supplying a range of high pressure 
air compressors for industrial use. 

The compressors are available as separate units, 
or mounted on a trolley as a portable charging 
installation (shown right). 

The compressors are distinguished by their com- 
pact design and light weight. 

Details of performance of the four main types are 
given in the panel 

You are invited to write for full information. 
The services of Dunlop technicians are always 
available to discuss special applications or re- 
















Four types of compressors are avaiiabie 













No. oi 


quirements. 


The trolley can be supplied with either a petrol engine or 
an electric motor to drive the compressor, which requires 
54 h.p. at 1100 r.p.m. Lubrication is provided by a self 
contained pump. The compressor weight is 85 lbs. 


Type 


Max. working 
pressure 


Delivery Rate 


compression 
stages 











4000/5 IND 
1000/6 IND 
600/74 IND 
250/11 IND 











4000 p.s.i. 
1000 p.s.i. 
600 p.s.i. 
250 p.s.i, 











5 cu. ft./min 
6 cu. ft./min 
7} cu. ft./min 


11 cu. ft./min 

































DUNLOP RUBBER CO. LTD., (AVIATION DIVISION) 
wolsiay FOLESHILL, COVENTRY. Tel: COVENTRY 88733 









Enter No. 651 on reply card 





66 Nov. 4, 1960 THE ENGINEER 


This specia! 

“Perspex ‘'-cased unit 
clearly shows 
enclosed drive 





Here’s the answer to your floor space problem! 


GROFTS ‘RITESPEED’ MOTORISED 
CONVEYOR PULLEY 


@ Available ex stock in a variety of diameters and face widths, for a 
wide range of conveyor speeds and powers up to |0 h.p. Larger sizes 
up to 30 h.p. at short notice. 


@ The whole of the driving mechanism is contained within the pulley body, 
resulting in an all-round saving of space, together with simpler installation 
and easier maintenance. 


Danger to operatives is minimised, and there is no risk of contamination to 
the products on the conveyor, an important consideration where food or 
medical products are being packed or processed. 





@ We also manufacture conveyor pulleys in cast iron, wrought iron, and 
fabricated steel ; slatted (“ Belt-Saver ”’) pulleys, rubber-lagged pulleys, and a 
wide variety of ancillary equipment, including safety backstops. 


WRITE FOR PUBLICATION 5947 


CROFTS (ENGINEERS ) LIMITED 


POWER TRANSMISSION ENGINEERS 


THORNBURY BRADFORD 3 YORKSHIRE Telephone: 65251 (20 lines) 
Telegrams: “ Crofters Bradford Telex’’ Telex 51186 











BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 


Subsidiary Companies in Canada, South Africa, U.S.A. World-wide representation 
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MODERNISATION : RAIL, ROAD OR BOTH ? 

So many things, having a bearing on railway modern- 
isation, have happened in the last few days that we make 
no apology for the fact that these pages, this week, are 
largely devoted to discussions of aspects of the affairs 
of British Railways. Last week there was an interesting 
debate in the House of Commons. During that debate 
Mr. Marples, Minister of Transport, remarked “We have 
to have a railway system.” Later, Sir Richard Nugent, 
said “If we had no railway system to-day we should have 
to build one”. Such remarks we feel we must affirm, are not 
in the least helpful to the railways in their attempt to make 
themselves viable. For, in fact, it is already obvious that, 
with the possible exception of the carriage of suburban 
commuters to and from the centres of cities, road trans- 
port, once it was provided with an adequate system of 
motorways, could do all that railways could do and pos- 
sibly do it more cheaply or more conveniently. If railways 
are to survive they must not only be modernised but the 
modernisation must be concentrated upon the routes and 
the services which will really be able to compete. It seems 
to us, and to many people who have kept open minds 
upon a question which arouses a surprising amount of 
emotion, an urgent need that those who work on the rail- 
ways should lose confidence in their indispensability. The 
railways in reality are fighting, not merely to become 
viable, but for survival! 

So much engineering history is wrapped in railways that 
every engineer must have sympathy with them in their 
present difficulties and hope that they will prove able to 
pull through. But we wish we could feel as sure as the 
Select Committee which recently reported that “there is no 
doubt that a large scale British Railways system can be 
profitable.” To what extent, we cannot help wondering, 
is that confidence based on comparisons with existing 
costs of road transport along present-day congested roads, 
instead of the costs of motorway transport? Does it take 
into account the downward trend of air fares, the growing 
trend towards the conveyance of oil by pipeline, the ten- 
dency to site gasworks near coalfields and to deliver the 
gas into a gas grid and to site electric power stations on 
the coalfields too, on the ground that it is cheaper to 
transmit gas and electric current to the consumer 
than to carry coal far from the pithead? Does it take 
into account the growing preference in industry for “C” 
licence road transport, not because it is necessarily 
cheaper, which would allow railways to hope they might 
eventually compete, but because it is more convenient? 
Does it take into account the modern tendency to site 
factories elsewhere than alongside railways so that raw 
materials and finished products have to be carried by 
road? Has note been taken of the fact that in other 
countries, for example, France, where modernisation is 
further advanced than here, the railways still need to 
be subsidised? Then the economics of constructing 
motorways look much more attractive than those of cer- 
tain aspects of railway modernisation. In the debate 
Mr. Hay, Joint Parliamentary Secretary to the Ministry, 












made the point that the projected electrification of the 
London Midland main line will cost about £160 million 
or eight times as much as the cost of construct- 
ing MI! It was made clear in the debate that the 
Ministry of Transport itself is beginning to have doubts 
whether railways can be made viable by modernisation 
Listen to Mr. Hay. “There is no doubt at all that 
modernisation along the lines proposed by the Com- 
mission . . . will make a much better railway. But what 
disturbs us a matter on which we are not sure is 
whether the railway which is then created will be viable.” 
The extent of the change which will need to be brought 
about if the railways are to become viable is becoming 
appreciated. Said Mr. Marples, “In 1959 gross receipts 
of the railways were £457 millions. The loss was £110 
millions, which is about 25 per cent of the turnover. It 
means that to break even the railways would have to 
increase their gross receipts by nearly one-quarter without 
any increase at all in expenditure.” The Ministry, it 
seems, is beginning to wonder whether it might not be 
better to have less railway modernisation and to spend 
more money on the roads. “We have to decide”, said 
Mr. Hay, “Whether it will be worth while in the long run 
to go in for the London Midland electrification scheme 
or whether it would be better to use some of the money 
on other forms of transport.” It is, no doubt, because 
there has been growing appreciation within the Ministry 
that the costs, and the returns upon the costs, of features 
of railway modernisation ought to be compared with the 
similar costs and returns on expenditure on other forms 
of transport that Mr. Marples has set up a special “study 
group” under his own chairmanship, to look into these 
and other matters. Meanwhile, expenditure on modern- 
isation is to be cut back next year to £140 millions as 
compared with £160 millions for the present year and 
something closer to £200 millions originally projected. 
No doubt the study group will have other matters also in 
mind. To what extent ought railways to be subsidised 
to keep uneconomic lines open for strategic or other 
reasons? Ought railways to be relieved of paying in- 
terest on the capital value of routes closed down? Would 
it be desirable and worth while to remove the remaining 
restrictions on the commercial activities of railways? 
Could substantially better use be made of much lightly 
used or abandoned railway property? Ought the Com- 
mission, if not the railways, to be given powers to lay 
and operate pipelines? And soon. But above all it will 
have to study, in the light of what the Stedeford Com- 
mittee may have had to say, what size, shape and pattern, 
of railways is likely to prove viable in this country in 
competition with other forms of transport in, say, twenty- 
five years’ time. By then, of course, judging by present 
trends, the railways will constitute a relatively unim- 
portant part of the whole transport set-up. There is 
clearly at the present time a risk that the importance of 
the railways will be over-emphasised and that millions of 
pounds if not hundreds of millions will be expended on 
the modernisation of routes which will prove in the 
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outcome uneconomic and have to be abandoned. Certainly 
it would be ridiculous to throw the money away merely 
out of a conviction that “We have to have a railway 
system.” Whether we do “have to have” a railway system 
is discussed below. 


THOUSANDS OF MILLIONS TO BE SAVED? 

The Railway Conversion League recently published 
a Memorandum on “The Future of British Railways”, 
which it submitted last June to the Special Advisory 
Group on the British Transport Commission under the 
chairmanship of Sir Ivan Stedeford. We doubt whether 
that body has given or will give the document very much 
attention as it has probably taken it as axiomatic that the 
railways of this country must continue to exist even if 
the axiom implies that some form of subsidy will be 
necessary. We hold no brief either for the Railway Con- 
version League or for British Railways. But what we do 
like about the League is its ability to prick certain 
bubbles of complacency upon which so many railway 
enthusiasts depend for support. The League points out, 
as we have ourselves pointed out, that the railways have 
already become the junior partners in the transport set- 
up of this country. How junior they are deemed to have 
become depends upon one’s personal assessment of the 
importance of such factors as local delivery in this con- 
text; but even if long distance transport alone is con- 
sidered the railways are still the junior partner. Nor can 
the railways continue to maintain the argument that they 
are ideally suited to the carriage of goods in bulk. Too 
much material in bulk is already going by road! In 
the present document the League forbears to make 
that point. But it does point out that the country’s 
roads are sadly congested and becoming more con- 
gested every year; that something needs to be done 
urgently to relieve that congestion; and that were the 
main line railways converted into roads they could carry 
far more more goods and passengers than they are com- 
petent to carry at present, thus relieving congestion else- 
where. Anyone who wishes can confirm the truth of that 
last contention by standing by a main line railway for 
an hour or two and estimating how many road vehicles 
would be required to carry the goods and passengers 
passing along the rails by train; and then estimating the 
distances between those road vehicles. Hundreds of yards 
will be found to separate them, whereas tens of yards 
would be sufficient were the railways converted to roads. 
The League maintains that much the same holds true 
allowing for the great width available to carry the 
vehicles, even for commuting traffic into and out of cities; 
but where signalling is very sophisticated and train 
intervals consequently become short the argument is 
less convincing. The League also argues that the 
quickest and cheapest way to relieve transport conges- 
tion would be, not to expend some £1600 million on rail- 
way modernisation and some further thousands of 
millions of pounds on constructing new motorways and 
improving existing roads, but to spend an estimated 
£1000 million on converting the railways into roads, 
thereby permitting them to carry far more goods and 
passengers than they are capable of carrying at present. 
It is also argued that the traffic could be carried at least 
as safely on railways so converted as by rail a point 


which gains support from the recent statistic for the 
Preston By-pass, quoted last week, that not a single fatal 
accident occurred on that motorway whilst vehicle 
mileage along it built up to 27,000,000 miles. 

Much though we would like, as lovers of railway en- 
gineering, to dismiss such arguments as wholly unsound, 
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we find it impossible to do so. For we think several of 
the arguments regularly cited to refute the League’s case 
even less tenable. No one, for example, who has travelled 
along the length of M.1 by car or coach at high speed 
will ever doubt again the ability of a road vehicle to 
provide as much comfort, steadiness and quietness at 
speed as an express train. Nor can anyone who cares to 
measure up some comparative widths doubt that the 
existing 1500 miles of multi-track railway routes would 
convert into very fine roadways. Doubts creep in, how- 
ever, as to whether satisfactory standards could be 
attained in converting 10,000 miles of two-track route, 
not to mention 800 miles or so of single line. Of course, 
unless and until a trial has been made over a sub- 
stantial length of line, the League can be held only to 
have established an interesting case, not to have proved 
it. We wish, therefore, that we could think the Stedeford 
Committee bold enough to suggest a real trial of the 
League’s ideas over a substantial length of main line. 
At bottom the argument of the League is that even when 
modernised the railways will never be able to compete 
with road transport, that they are doomed, and that, 
consequently, it would be cheaper to convert them now 
into roadways than, expensively, to modernise a wasting 
asset and build at the same time the motorways whose 
advent will doom the railways to destruction. The 
resilience of British Railways may, of course, prove much 
greater than the League supposes. We hope it will. Yet 
the League’s argument is not one which can be lightly 
dismissed. For if it is right the country could economise 
on the capital cost of providing itself with a really up-to- 
date transport system to the tune of millions of pounds! 


ELECTRIFYING THE HARD WAY 

When the main line railways serving Manchester, 
Liverpool and Newcastle were venturing into suburban 
electrification early in the century, those in Glasgow held 
aloof. The two lines which connect the eastern and 
western suburbs, both steam-worked until this month, 
have preserved in their low-level sections through the 
city centre something of the atmosphere once known on 
the Inner Circle in London. One of them the line 
from Airdrie to Helensburgh and Balloch has now 
been electrified on the 50 c/s single-phase system. Be- 
cause of the tunnel section in the centre of the city, and 
other difficulties in obtaining the clearances required 
for a 25kV contact wire, the urban area of the scheme 
is being operated at 6°25kV. This has required the pro- 
vision of two sub-feeder stations connected to a main 
feeder station by a railway-owned cable route, while the 
spacing of the points at which power is supplied to the 
contact system in this area is similar to what it would 
have been in a 1500V d.c. scheme. Similar arrange- 
ments on a larger scale will be seen in the electrification 
and d.c./a.c. conversion schemes for services from 
Liverpool Street to the north-eastern and eastern outer 
suburban areas of London. One of the advantages of 
high-voltage a.c. electrification that of feeder stations 
at a wide and flexible spacing, capable of adjustment to 
bring them close to suitable sites for direct connection 
to the grid is proving only partly applicable to 
suburban schemes. The dual-voltage system in itself 
complicates the traction equipment by making it neces- 
sary to provide for series/ parallel switching of the trans- 
former primary under the control of voltage detection 
relays and with the protection of sundry interlocks. 

The Glasgow electrification is being operated entirely 
with multiple-unit stock. It is well known that light four- 
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axle locomotives with rectifier equipment, and motors 
permanently in parallel, have shown remarkable qualities 
of adhesion and high tractive effort in starting heavy 
trains, but the multiple-unit system, with its constant 
ratio of power to weight, irrespective of train length, is 
inherently capable of quick starts whatever the electrical 
system employed. No particular advantage seems to 
have been gained here to offset the penalty of the more 
elaborate traction and auxiliary equipment required for 
a rectifier scheme. The British Transport Commission’s 
document, “The System of Electrification for British 
Railways,” published in 1956, spoke of lower energy con- 
sumption in multiple-unit a.c. stock because of “elimination 
of resistance losses,” yet both in the Glasgow trains and 
in those for the electrification to the north-eastern suburbs 
from Liverpool Street, resistances are used as well as 
transformer tappings to provide the required number of 
accelerating steps. It is true that the resistances are 
short-rated, but even in a conventional d.c. equipment, 
depending entirely on resistances and _series/ parallel 
switching of the motors, only very brief use of the 
shunting notch, on which all resistance is in circuit, is 
contemplated, and all other resistance notches are passed 
through rapidly during automatic acceleration. 

It now seems possible that suburban schemes will con- 
tinue to be the main field for electrification on British 
Railways. For the economic justification for main line 
electrification is being questioned. The use of high-voltage 
a.c. in preference to one of the d.c. systems for suburban 
schemes seems hard to justify unless they are likely to 
form part of a main-line electrification in due course. Al- 
though this consideration does not apply directly to the 
Airdrie-Helensburg line, it is true that this is the first stage 
of a project covering also suburban services from the 
main-line terminus at Glasgow Central. However, even 
supposing that main-line electrification were eventually to 
reach Carlisle and Crewe, might not the Glasgow subur- 
ban lines have been electrified on the third-rail d.c. system 
so successfully used in the Southern Region? “The 
System of Electrification for British Railways” viewed 
such an arrangement with equanimity in connection with 
the London Midland Region suburban services at Euston 

no difficulty will be experienced where these 

tracks, with their conductor rail system, are jointly used 
for example, in Euston Station. There are numerous 
precedents for dual equipment of lines.” We are certain 
that the people of Glasgow will benefit from the fast, 
regular-interval train services now to be provided, and 
we have had the opportunity to admire various works 
associated with the electrification which will promote 
the convenience of the public and contribute to operating 
economy at the same time. It is less certain that the 
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same benefits could not have been obtained with one of 
the forms of electrification over which, for suburban 
service, no compelling advantage is either apparent, or 
has been claimed, for the high-voltage a.c. system. 


AN EXCITING ADDRESS 

It is not often that a President, in his Address to a 
major engineering institution, has something really ex- 
citing to say. But in his Address to the “Civils”, of 
which we reprint the relevant extracts elsewhere in this 
issue, Sir Herbert Manzoni did formulate and discuss 
an idea which will prove, we suspect, distasteful to some 
but very exciting to others. First he truthfully remarked, 
“The names of Telford, Brunel, the Stephensons and 
many others were almost household words.” Then he 
asked “why in this age do we hear the Waterloo bridge 
ascribed in public to one who, great as he was in other 
spheres, did not, and could not, build it, whilst those 
who engineered it remain unnamed?” He found an 
answer. “The reason is that as a profession we have 
become immersed in the minutiz of schemes conceived 
by other people and have forgotten how or have no time, 
or have lost the inclination, to take the lead, so far as 
that is possible in modern conditions, in promoting ideas 
and projects of our own conceiving.” But he does not 
look back nostalgically to a “golden age” with any idea 
that it could be revived in the present. Conditions have 
radically altered. There are to-day no such rich men 
as there were in Telford’s day to act as backers for 
schemes conceived by civil engineers. The great schemes 
nowadays are conceived by, or at the behest of, central 
Governments or local authorities which will finance them. 
The individual engineer or firm of consultants cannot 
effectively propose the carrying out of schemes nor even 
point out deficiencies which ought to be remedied. But 
Sir Herbert suggests that the Institution as a body could 
do so and he holds that it should pronounce authorita- 
tive Opinions On major engineering subjects. He also 
points out that, once, recently, that is precisely what the 
Institution did in 1958 when a conference was held 
on “The Highway Needs of Great Britain” and an 
authoritative statement was issued in the name of the 
Institution. There can be very little doubt that the action 
had an effect in stimulating the Government and we 
think undoubtedly the prestige of the Institution was 
raised thereby. Another subject on which the Institution 
could and in Sir -Herbert’s view should make a pro- 
nouncement is that of water conservation. We heartily 
agree. There is startlingly little evidence of any realisa- 
tion by the Government that the position is likely to 
become really serious within a very few years. We com- 
mend the Address to readers. 








“ Haines’ IMPROVED LEATHER DRIVING STRAP” 


“ This invention of Mr. M. J. Haines, of Strood, has for its object 
improvements in the manufacture of driving straps. For these purposes, 
the material (generally leather or hides) is cut into narrow strips or 
fillets, each strip or fillet being of the thickness of the intended driving 
strap, and these are placed side by side with the cut edges of the 
leather or material coming to the upper and under surfaces of the 
intended driving strap, until the desired width of strap is obtained 
In arranging the strips side by side, care is taken that the ends of the 
several strips or fillets break joint, in order that the strap may not be 
weaker in one part than in another. In order to connect together 
the several strips thus laid side by side the several strips are pressed 
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together, and holes are bored through them at intervals from edge to 
edge of the driving strap ; the strips may then be fastened together 
by introducing lengths of iron, copper or other wire, having a head 
formed at one end through the holes, and then turning over, clenching 
or riveting the other ends of the wires 

“These bands may be made of any required length, without laps 
or cross joints; their thickness being uniform from end to end, 
there are no weak places; and all unequal strain being avoided, 
they work smoothly and perfectly straight. By this mode of working 
the strap on the edge of the leather instead of on the flat, all chance 
of cracking the grain of the leather and thereby weakening the strap 
and ultimately breaking it, is avoided.” 




















The Civil Engineer: His Influence 
and Authority 


The President of the Institution of Civil Engineers, Sir Herbert Manzoni, delivered 


his presidential address on Tuesday. 


The first part of the address consisted of an 


account of the professional duties and problems of the municipal engineer, which 


Sir Herbert discussed in a most absorbing manner. 


However we have reproduced 


here only the second part, since it is of even wider appeal, and will give food for 
thought to all professional engineers. 


HE names of Telford, Brunel, the 
Stevensons and many others were almost 
household words—why in this age do we 
hear the Waterloo Bridge ascribed in public 
to one who, great as he was in other spheres, 
did not and could not build it, whilst those 
who engineered it remain unnamed ? 
It is doubtful, to-day, if an ordinary 
member of the public could tell you even 
what a civil engineer does, and well-informed 
members could hardly name one, let alone 
three, and the reason is that as a profession 
we have become immersed in the minutiz 
of schemes conceived by other people and 
have forgotten how, or have no time or have 
lost the inclination, to take the lead, so far 
as that is possible in modern conditions, in 
promoting ideas and projects of our own 
conceiving. 

“So far as that is possible in modern 
conditions *"—there’s the rub. It would 
perhaps be well to examine for a moment 
the changed conditions in which we work, 
for there is no doubt they are very different 
to those under which our predecessors 
raised the status of civil engineering to a 
height at which we are endeavouring to 
maintain it, and not very successfully. 

Telford and the engineers of the nine- 
teenth century lived and worked in an 
individualistic world—a world of private 
endeavour and free enterprise. They relied 
upon private thought, private effort and 
personal responsibility ; investment capital 
was largely in the hands of private persons 
and they could use it as they wished—that is, 
they could take risks with it. The return on 
successful enterprise accrued to the investor, 
for the State had not yet learned to take a 
large proportion of income. 

Comparatively few services were provided 
by the State and the public welfare depended 
mainly upon private effort. If there arose a 
communal need, for example, for a water 
supply, a transport system, recreation or 
amenity, it was provided by a private person 
or company and charged for; schools, 
hospitals, sanatoria, baths, were all in their 
time successful financial enterprises, and the 
proprietor fixed his own returns and needed 
no permission either to commence or to 
discontinue them. 

Conditions to-day are quite different. 
We live in a Welfare State, wherein the 
Government, either directly or through sub- 
sidised agencies, provides a large majority 
of human needs. Most of the communal 
services are so provided, from necessities 
such as water, drainage, housing and fuel, 
to luxuries such as national parks and 
broadcast entertainment, and in between 
these extremes are many more—medicine, 


power, transport, marketing schemes, and 
money on loan, being only a few of them. 
Money in large amounts is no longer gener- 
ally in the control of private persons, and 
the return on its investment, except by way 





of capital appreciation, would be heavily 
taxed. The money available for large 
projects is now controlled by the State or by 
banks, insurance companies, and the colossi 
of business, none of which will, or dare, 
risk it, except on projects the success of 
which is practically guaranteed by a large 
unfulfilled demand, which has been amply 
demonstrated ; even the Government in 
these days seems to require a popular 
demand which might be reflected in votes 
before it takes effective action. 

Worst of all the modern symptoms are 
reluctance to take personal responsibility, 
and the diminution, almost the absence, of 
individuality of thought and action. We 
live in a world of committees, and groups and 
teams, and like ants we are becoming con- 
ditioned to communal thought and mass 


activity. 
Biology demonstrates that this is the 
trend of natural evolution and it may be 


that even man’s development of conscious 
thought, which we call reason, cannot halt 
or reverse the trend for himself. Much as 
some of us deplore this phenomenon and 
would prefer a return to individualism and 
personal responsibility, much as we attempt 
to stem the tide by preaching to the young 
and guiding the thoughts of our own children, 
we are perhaps in too small a minority to 
have any significant effect. Much as we 
might hope for the emergence of more 
Telfords or Brunels and a change of attitude 
in the conduct of our national affairs so 
that the pioneering spirit could again have 
scope, we are perhaps asking the impossible 


and are doomed to failure. 


Does that mean that our profession of 
Civil Engineering is bound to suffer a con- 
tinuing loss of recognition and of influence 
because men of outstanding stature and 
individual drive will not appear, or, if they 
do, will be submerged by the trend of com- 
munal thought and action ? I think not! 

Men have always lived in a changing world 
and Mr. Punch’s retort to the statement 
“ Things are not what they were” remains 
as an irrefutable truth, “‘ They never have 
been.” 

The men who raised the status and repu- 
tation of the civil engineering profession in 
the public esteem did so because they used 
the resources available and the methods 
suitable to the age in which they worked. 
They moulded their own conditions for 
success from the current practices and 
thought and if we in this age wish to emulate 
their achievements we also must use the 
resources we have to hand, or, better still, 
those which are developing so rapidly around 
us. 

Perhaps it is hardly to be expected in this 
second half of the twentieth century—a 
century whose people have been shaken by 
two major wars and the uncertain and 
unstable world politics arising from them— 
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that a course can easily be set towards the 
future ; much of the progress and success 
of former years has resulted from idealism 
based upon stable conditions of life. The 
industries and commercial empires were 
built to last for the benefit of those who 
would enjoy them in the future. Men 
planted woodlands of oak for their sons 
and grandsons to harvest—to-day we plant 
forests of soft woods for a cash crop in our 
own lifetime. 


MOTIVES AND AIMS 


The element of motive is all important but 
we can hardly be blamed in this age if we 
take a rather short term view in our decisions. 
Motives can seldom be recorded in history 
and if they are they can easily be overlooked 
by the student if they reflect an outlook 
which is foreign to his thought. The object 
set out in our charter is of a character to 
which the world pays lip service but little 
else, but it undoubtedly arose from a current 
idealism to which in this age we are unaccus- 
tomed, and there is little doubt that the 
early works of civil engineering in this 
country were actuated much more by the 
belief that they would benefit future genera- 
tions than we are able to realise ; had that 
not been so, indeed, they would not have 
conferred upon their authors the prestige 
and respect which technical excellence can 
hardly achieve. 

The first requirement then if we are to 
pursue the benefit and future prestige and 
influence of our profession is to recapture 
idealism and to give earnest thought to 
possible benefits of a future civilisation rather 
than our own and ourselves ; we may live 
to see some of the results but that doesn’t 
matter, the aim should be the harvest of oak 
which others will enjoy. Moreover, the 
status of our profession has no part in the 
idealism—that, of itself, is an intangible and 
worthless thing, the selfish pursuit of which 
could result only in its loss. 

The aim set out in our charter, however, 
“ The art of controlling the forces of nature 
for the benefit and convenience of man,” 
if pursued in a true spirit of idealism is an 
aim very well worth-while, but | sometimes 
wonder if in the conditions of this age we as 
a profession are pursuing it to the maximum 
extent possible. Here and there individuals 
are pursuing it to a limited extent within 
their responsibilities ; in academic life, 
devoted men are preparing their students to 
take a part in civil engineering activities 
with a certain disregard to their own personal 
economic value in the business world and 
the same applies in the sphere of research, 
but the attitude of the majority in many 
professions and occupations is conditioned 
by the prevailing uncertainty even of the 
immediate future and an almost complete 
concentration upon the requirements of the 
moment. 

Doubt has been expressed whether certain 
scientific discoveries should be divulged and 
even pursued, and only recently Sir Cyril 
Hinshelwood found it necessary in his ter- 
centenary address to the Royal Society to 
say—‘* The task of the men of science is 
therefore clear. It is to go ahead undeterred 
by any of the uncertainties.” 

Civil engineers are scientists, even if their 
main pre-occupation is the application of 
science, and in the course of their work they 
must often form views of the manner in 
which it would be desirable to develop ideas 
and action for the future ; but all too often 
such ideas are not expressed and less often 
pursued. 

If the prevailing conditions are as I have 
set them down, or even if they are only 
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partly so, and I am fully aware of the ten- 
dency to exaggeration in propounding a 
belief, it is quite easy to find a reason in the 
altered circumstances I have described. 
Unless the ideas have an immediate financial 
potential it is almost impossible to find a 
supporter, and public agencies which have 
taken over the erstwhile role of private 


enterprise are overloaded with matters of 


the moment and far too occupied to take 
note of any but the most urgent demands. 


PROFESSIONAL AUTHORITY 


These agencies will, however, take notice, 
on occasion, of demands and statements 
from highly authoritative sources, and this 
Institution is such a source. It is in line with 
current procedures to operate through com- 
mittees and teams and organised bodies of 
persons and it would be in keeping with this 
state of social temper if this Institution from 
time to time were to make authoritative 
pronouncements on matters within the 
scope of its charter and on which it is, or 
can be, the highest authority in the country. 

It is true, of course, that as an Institution 
we cannot always pursue such matters to 
the stage of accomplishment as could private 
agencies of last century, but since most major 
projects of public welfare are now pursued 
only by public authorities it is logical to 
make them the target of opinion and advice. 

The Institution does many things to help 
and improve the profession of civil engineer- 


ing. It takes a considerable part in the 
education of young men; it provides a 
forum for disclosure and discussion of 


technical matters ; it is assiduous in main- 
taining the ethical standards of its members 
and it plays a part in directing research, but 
undoubtedly its influence would be enhanced, 
and its usefulness also, were it to voice the 
opinion of civil engineers as a body in 
matters within their peculiar understanding 
and which vitally affect the welfare of the 
present and future generations. 

On one occasion only in my experience 
has the Institution entered this field of 
activity—in 1958, when it held a conference 
on the “ Highway Needs of Great Britain,” 
mainly on the initiative of Sir William 
Glanville. On that occasion there was 
reviewed in full public session the whole 
range of British highway needs, from 
research, to speed of and resources for 
accomplishment, and an authoritative state- 
ment was issued in the name of the Institu- 


tion. 
The result of such activity is usually 
difficult to assess, but that statement has 


been quoted publicly, and I do not doubt 
privately, on many occasions, and the high- 
way programme is being accelerated. What 
matter if our effort was only part of the 
growing clamour for better roads, it was the 
right thing to do and might have been more 
effective had it been done much earlier. 

From time to time there arise matters 
upon which public thought is confused for 
lack of expert consideration and authorita- 
tive pronouncement and which are suffi- 
ciently important and urgent to warrant a 
campaign, but one that occurs to me as an 
example is water conservation, about which 
there is, as yet, no official policy and pro- 
gramme, despite the fact that the position 
facing the country in a very few years will 
be extremely serious. Surely the members 
of this Institution are in a better position to 
suggest the solution to this problem than 
any person or group of persons, Royal 
Commissions included, and the symptoms of 
danger have been growing since the recent 
war. To my knowledge, no effective national 
policy has yet been decided. 





RESOURCES OF THE INSTITUTION 

The questions arise whether, as an Insti- 
tution, we are properly organised to-day to 
deal with such matters, and whether our 
members individually and collectively have 
a sufficient knowledge and grasp of major 
world affairs to give authoritative answers 
to problems involving considerations which 
must often be outside the range of their 
technical training. 

On the first of these questions | think it is 
fair to say that our organisation is capable 
of the task, although it may well require 
some modification by way of emphasis, but 
there is no doubt its effectiveness is likely to 
be sorely depleted by the present state of 
fragmentation of the engineering profession 

we represent some 20,000 of perhaps 
200,000 professional engineers in this country, 
and so involved are modern affairs that on 
any specific consideration it might be neces- 
sary to have the best advice from numerous 
specialists, from whom we may have no 
loyalty. The Institution may, by itself, be 
adequate to deal with water conservation, 
but would it be adequate to handle such a 
question as the best use of available effort 
in developing resources of power, or to con- 
duct a campaign to effect major, and | 
think necessary, amendments in our educa- 
tional system ? 

Two years ago Professor Sutton-Pippard 
found some difficulty in dealing with subjects 
which arose in the course of his Presidential 
duties because of a lack of declared policy, 
and on his advice the Council set up a com- 
mittee to consider the future long-term policy 
of the Institution. Very early in the delibera- 
tions of that committee it became evident 
that some form of professional unity amongst 
engineers was required if greater effective- 
ness in major policy was to be achieved, and 
it has been found that agreement with this 
view is forthcoming from other senior 
Institutions, although the form of such a 
unity is a matter for long and careful thought. 

There is no doubt whatever that pro- 
nouncements on major subjects would be 
immeasurably enhanced in value and 
influence if they were made on behalf of the 
whole of the engineering profession, but that 
is no reason why this Institution should not 
give a lead in dealing with such matters as 
fall within its own cometence. 


COMPETENCE OF MEMBERS 

The other possible limitation on the 
Institution’s ability to deal adequately with 
matters of national policy concerns our 
member’s own limitations in national and 
world affairs—I am not for a moment suggest- 
ing that our members are less informed on 
these matters than those of any other 
specialised profession, indeed the opposite 
is likely to be the case because of the broad- 
based nature of our experience in pursuing 
the varied schemes of construction which 
comprise our work throughout the world. 

We are scientists, however, and in these 
days, science is a tyranny which leaves little, 
if any, time for the pursuit of liberal studies 
or liberal interests. The range of knowledge 
which is comprised in the arts and human- 
ities—the other half of life’s experience—is 
very much dependent upon leisured observa- 
tion and leisured thought and we who pursue 
a scientific career are almost strangers to 
any form of leisure. 


EDUCATIONAL DEFICIENCIES 
Our educational system is based on 
specialised cramming from far too early an 
age and particularly for those destined for a 
scientific career. Long before the age when 


liberal and balanced thought can develop in 
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the ordinary student, the school population 
is divided into two main groups, the one to 
cram the basic alphabet of science, mathe- 
matics, physics, chemistry and allied subjects, 
and the other to range over subjects under 
the general heading of arts and humanities. 

After leaving school, the division becomes 
even more marked in the Universities, and 
particularly in the Technical Colleges, where 
the recognised sourses are too short to allow 
the average student to become acquainted 
with any but his own subject. The result 
is to produce two sharply defined groups of 
people, the members of one having no 
appreciation or knowledge of the exact 
analytical methods of science but a broad- 
based understanding of the lessons of history 
and the sociological development of civili- 
sation and the other a useful and practical 
knowledge of concrete things and how they 
can be made to serve mankind. There are, 
of course, many instances of varied combina- 
tion of the two, resulting from temperament 
and acquired interest, but generally the 
former group have little knowledge of how 
to do things and the latter a very poor 
appreciation of what requires to be done. 

As might be expected, the scientists take 
up practical work in its many spheres, whilst 
the students of the humanities become 
administrators in politics in public offices 
and in commerce, and consequently have the 
major voice in the management and direction 
of national and world affairs, not only 
because of the influence which their offices 
carry but, to be quite objective, also because 
their training and broad range of interests is 
more suitable to this role. I am not con- 
cerned to pursue this modern phenomencn 
to its many implications but I would recom- 
mend you to read again Sir Hugh Beaver’s 
Graham Clark Lecture of March of this year, 
where he quotes Sir Patrick Linstead to the 
effect that in maintaining this intense degree 
of specialisation we are behind almost all 
other countries in the world. 

Sir Patrick considers the cost of extending 
the university courses in engineering by one 
year, in order to introduce “ the liberalising 
process,” and rejects it because it would 
involve an immediate capital expenditure of 
perhaps £20,000,000 and a hiatus in output 
of upwards of 7000 men for one year. 

I disagree emphatically with this rejection 
for two important reasons ; if we cannot 
afford the money and the hiatus now, we are 
never likely to be able to afford them, and 
sO most other countries will go ahead of us 
progressively in the balanced quality of their 
scientists, and secondly, we must have regard 
to the accelerating growth of science as a 
basic element of our civilisation. As a nation, 
we are aiming to increase the number of our 
scientists—the Government has seen the need 
for this in order to cope with the problems 
of an increasingly scientific age and we are 
behind other major world powers in the 
proportion of our population so trained ; the 
technical colleges are striving to build 
enlarged premises as quickly as possible and 
new colleges also are under construction ; 
the universities are extending their facilities 
for science teaching and the result in perhaps 
twenty years of this effort, which is gaining 
momentum, will be that a much larger 
proportion of our people will have a predo- 
minantly scientific training and by sheer 
weight of numbers will have an increasingly 
powerful voice in national affairs. They will 
have to be used in administration, in politics, 
and in commerce, to a much greater extent 
than is now the case, and their numbers in 
these spheres will be sufficient to carry weight. 

This is all to the good ; in a recent speech, 
Lord Hailsham said he felt “ quite certain 
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there were not enough people in general 
administration and Government with a science 
degree,’ but will the scientists who enter 
these spheres of activity be adequately 
equipped to discharge their responsibilities? 
Will they have acquired that broad-based 
liberal culture so necessary to interpret the 
basic needs of the people? Will they know 
where and when to apply their scientific 
knowledge, rather than only how to apply it? 

Not, I think, by reason of their education 
in the schools, although they may have 
acquired a sufficient experience by thought 
and contact with people in their non- 
academic lives. But this constitutes a risk 
which can be avoided if our educational 


system is amended in time and it would be 
well if some authoritative and influential 
body of persons were to proclaim the need 
and the course to be followed. 

If such a proclamation could ‘be made on 
behalf of the whole of the professional 
engineers of this country, as would be the 
case if the medical profession and others 
were to act, there is little doubt of the result, 
but until that desirable position is available 
it is surely better that we take the partial 
action open to us than to shelter behind the 
massive neutrality expressed by our own 
disclaimer of responsibility either for the 
statements made or for the opinions expressed 
in our publications. 


Industrial Telemetry 


BY J. E. 


DICK* 


With the spread of telemetry into the general industrial field, particularly in the 

chemical, oil and public utility industries, the reasons for its increasing adoption 

are outlined and the most important characteristics of an industrial telemetry system 

are listed. Particular emphasis is placed on reliability and ease of servicing and the 

various modes of data presentation are mentioned. The outline of a typical digital 

system is given and mention made of the reasons which render digital working 
superior to analogue working in most cases. 


HE last decade has seen the increasing 

spread of the techniques of telemetry, 
which were previously almost confined to 
guided weapon applications, into general 
industrial use. Thus, we may cite recent 
applications of telemetry in the oil, chemical, 
and public utility industries where its potenti- 
alities as a method of obtaining data about 
the behaviour of a plant with a view to even- 
tual automatic control are becoming ever 
increasingly more realised. With the spread 
of telemetry, more engineers whose work 
previously did not embrace this new and 
sophisticated field are having to be conver- 
sant at least with the rudiments of the topic in 
order that they can evaluate the use of these 
techniques in their particular field of endea- 
vour. 

The main reasons for the spread of 
telemetry into general industrial use are: 

(a) With the increasing complexity of 
industrial processes, it is becoming more and 
more necessary to bring to a central control 
point all the information relating to the 
behaviour of a plant. This information 
enables both working level and management 
decisions to be taken more surely and logically 
than did the older methods of manual data 
transmission. These manual methods all 
too often resulted in the plant engineers 
and the management taking decisions on 
information which was long out of date and 
did not reflect current plant conditions. 
Futhermore, the information was liable to 
errors due to human fallibilities. Telemetered 
information is inevitably up to date and can 
be processed so as to present the exact degree 
of detail required for the decision which is to 
be taken. 

Telemetered information also results in 
immediate warning of any dangerous condi- 
tions existing on that part of the plant which 
is being monitored. Automatic shut-down 
can be employed or alternatively after an 
alarm has been given the plant parameters 
which exceed safe levels can be continuously 
monitored until the alarm condition has been 
relieved. 

(6) This flow of exact and fresh data 
enables the plant to be worked under optimum 
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conditions and results in a product of the 
desired quality defined in much closer 
tolerance than previously. Considerable 
financial savings are made possible and in 
some instances it may be possible to vary the 
quality of the product rapidly to meet 
changes in demand or variations in the input 
raw material. 

(c) In addition to the economies effected 
by running the plant at maximum efficiency, 
considerable reduction is often possible in 
the labour force required to monitor and 
control the plant. In some industries the 
saving of one man engaged on this sort of 
work is valued at as much as £5000; this sum 
being then available for expenditure on 
telemetry equipment. However, this type 
of labour force is often replaced by a smaller 
but much more skilled band of maintenance 
personnel. 

From the users’ angle, the most important 


characteristics of an industrial telemetry 
system are: 
(a) Absolute Reliability—This is singly 


the most important feature of any industrial 
telemetry system and to it most other factors 
must be subjugated. The advent of the 
transistor, which can replace the thermionic 
valve in most but not all telemetry applica- 
tions, has increased the reliability of systems 
by as much as a factor of 10. Full data on 
the life of transistors when employed on 
various circuit tasks is not yet to hand 
because the devices are of inherently such long 
life. However, these solid state elements 
do not suffer from the failures of thermionic 
valves due to internal short circuits or loss of 
emission from the cathode. They dissipate 
very little heat and this in turn has an 
advantageous effect on the life of associated 
components. Further, they are mechanically 
very robust and are well suited to work in the 
adverse vibration environment and contami- 
nated atmosphere of many industrial plants. 

Modern environmental testing techniques 
have done much to improve the reliability of 
telemetry and other electronic devices since 
design failures can be discovered at an early 
Stage. It is possible to reproduce exactly 
the temperature, humidity, atmospheric con- 
tamination and environment in a plant and 
to subject the elements of the telemetry 
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system to these while they are still in the 
design stage. Thus, when the plant is fitted 
with telemetry, the transfer should be certain 
and trouble free. 

(b) Serviceability—As indicated above, 
failures in telemetry apparatus are a rare 
occurrence even under the most adverse 
conditions, but when failures do occur it is 
of prime importance that they are easily 
detected and are capable of rapid repair. For 
this reason modern telemetry systems adopt 
a modular method of construction whereby 
the whole unit is built up of a number of 
individual blocks. With the advent of the 
transistor, these modules are of small physical 
size and when a module fails it can be very 
easily disconnected from the rest of the 
apparatus and replaced by a spare held on the 
plant. As the modules fall into a small 
number of oft repeated classes, a very 
adequate set of spares can be held on the 
plant without incurring great expense. Faulty 
modules can then be repaired at leisure, or 
in some cases it may be most economic to 
discard them and not to attempt a repair at 
all. This is particularly the case when en- 
capsulated or printed circuit elements are 
involved as repair is often difficult and 
unsatisfactory. 

(c) Extendability.—An industrial telemetry 
system should be constructed in such a 
manner that it is capable of being expanded 
to cope with an increase in the size of the 
plant or an increase in the number of plant 
parameters which are to be handled. Experi- 
ence has shown that once the initial prejudice 
against telemetry has been overcome, there 
is an almost immediate demand for more 
information relating to the plant or a cor- 
relation of information from one plant with 
that of another. Again modern reiterative 
telemetry practice can make this procedure 
fairly simple. 

(d) Design—It cannot be emphasised 
too strongly that a modern telemetry system 
is analogous to the central nervous system of 
the human body, and consequently the tele- 
metry system should be one of the initial 
conceptions in the design of a new plant. 
When a new plant is being built, it should not 
be tacked on as almost an afterthought. 
Such considerations, of course, are not 
possible when it is required to telemeter an 
existing plant. 

(e) Mode of Presentation of Data and 
Accuracy.—It is of prime importance to the 
user that the data is presented with a sufficient 
degree of accuracy and in the most readily 
assimilated form. The form in which the 
data is presented depends on individual 
circumstances and the subsequent use to which 
the data is to be put, but we may classify 
the main modes of presentation as follows : 

(i) By meter display. This may be a 
presentation on an ordinary circular scale 
meter or by a digital in-line indicator which 
presents to the viewer the numerical value of 
the parameter by a number of lighted aper- 
tures. This latter method is more accurate 
and readings taken from it are less liable to 
human error. 

(ii) By means of typed columns of numer- 
ical values emanating from either an electric 
typewriter or a smaller strip printer. This 
method has the advantage that an automatic 
log can be kept of the behaviour of the plant 
and that human errors in transcription from 
meters ate avoided. Off-normal conditions 
may be indicated by a red type or set out ina 
particular column. Furthermore, it is pos- 


sible to arrange a typescript in such a manner 
that it follows roughly the layout of the plant. 

(iit) On a chart recorder. This may present 
the value of a parameter over a period of 
several days on a circular chart recorder or 
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may graphically indicate the value of a 
parameter on a stiip chart emanating from 
the galvanometer type recorder. This method 
of data presentation is not particularly 
accurate and analysis of such data in quan- 
tity is a slow and painstaking task. 

(iv) The data may be recorded on magnetic 
tape, preserving the speed and flexibility of 
the electrical signal. Such data may be 
analysed electrically by subsequent play- 
back or stored indefinitely for future refer- 
ence in a convenient and compact form. 
Furthermore, it is possible to change the 
form of the data from analogue to digital if 
desired and present it to a computer 
which is capable of processing this data 
and relieving human operators of much of 
the irksome task of simple analysis. 

It is usual in a large plant to employ at the 
least two modes of data display. For the 
convenience of the plant controlle:s, para- 
meters are shown by meter displays on an 
annunciator diagram which is a mock-up 
layout of the plant. Alarms and off-normal 
warnings are also included on this diagram 
and the plant controller is kept up to date 
with the current situation and can take 
immediate remedial action if required. In 
addition to this transitory display of data, it 
is usual to record data permanently by chart 
recorder, typewriter or magnetic tape for 
subsequent record and analysis. This 
process data is of use to engincers interested 
in obtaining equations which represent the 
behaviour of the plant with a view to affecting 
economies from a greater understanding of 
its working. Furthermore, accountancy, 
stock control and management can be fed 
with useful refined data from this source to 
aid them in their decisions. 

Telemetry is capable of accuracies rang- 
ing from fractions of | pe: cent up to 5 to 10 
per cent in the most rudimentary systems. 
It should be borne in mind, however, that 
demands for increased accuracy inevitably 
push up the price of the telemetry equip- 
ment, and there is a tendency to call for 
accuracies which would be unheard of before 
the advent of telemetry. 

There are two methods by which telemetry 
data may be relayed from point to point, 
by land line or by radio link, and it is useful 
to mention some of the advantages of the 
two systems. On the basis of information 
capacity, the radio link is clearly the superior 
medium, It is, however, sometimes difficult 
to obtain the necessary frequency allocations 
from the licensing authorities such as the 
G.P.O. in the United Kingdom and, further- 
more, for the transmission of large quantities 
of data at very high speeds a wide bandwidth 
of radio spectrum is required. At present 
the tendency is to use radio methods mainly 
overseas and to confine much of the tele- 
metry in the United Kingdom to land lines. 
The radio system is also more flexible than a 
system tied by land lines since it is easy to 
put in further temporary links and change 
transmission paths if required. At the 
moment telemetry in the United Kingdom is 
concentrating on the 400 and 1500 Mc/s 
bands with microwave links on about 7000 
Mc/s for trunk telemetry working. 

Over fairly long distances, the economics 
are such as definitely to favour radio work- 
ing since it costs approximately £12 per 
annum to rent a mile of private G.P.O. 
telephone line suitable for uninterrupted 
telemetry working. The radio apparatus 
involves, of conrse, greater initial capital 
outlay, but is of very long life. It is often 
thought that the radio telemetry system is 
liable to interference from neighbouring 


transmitting stations or from man-made or 
natural 


radio noise. However, with the 


advent of proper check facilities, the possi- 
bilities of error in a radio transmission are 
remote. It should further be borne in 
mind that line communication is also subject 
to man-made interference and that damage 
to the line may result from natural causes, 
such as storms or heavy snow o1 inadvertent 
severing in the case of underground cable. 
However, if a deliberate attempt was made 
to jam a radio transmission in time of war, 
it is undoubtedly true that efficient working 
would become impossible and that con- 
siderable industrial disruption might result. 
Recently the possibilities of long distance 
very high frequency radio transmission on 
wavelengths of a few millimetres by means 
of wave guides has been investigated and 
this may offer a very great advance over 
either the free path radio or land line 
methods. Such a system could be of very 
wide bandwidth, consequent enormous 
information capacity, complete security, 
and only liable to interruption in the case 


of the severing of the wave guide. This 
undoubtedly offers a most _ interesting 
field for future developments in radio 
telemetry. 


Basically, there are two alternative methods 
of approach in telemetry: digital or ana- 
logue. A _ block diagram of a typical 
digital system is shown above. The 
inputs from the transducers are sampled 
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technique is under development and it is 
hoped to achieve sampling speeds of up to 
1000 per second with this device. 

The analogue to digital converter is a 
completely transistorised device and is cap- 


able of making 50,000 conversions per 
second into an eight-bit straight binary code 
giving an accuracy of approximately plus or 
minus { per cent. The output from this con- 
verter may be either in parallel or serial form 
and is suitable for feeding either a line or 
radio transmission link. 

Upon reception of the signal at the other 
end of the telemetry link, the signal is first 
checked and then demultiplexed, i.e. the 
individual signal channels are separated from 
the block of sequentially sampled signals 
which make up one complete frame of 
information. In order to check the accuracy 
of the system, certain tests are carried out 
on the received telemetry information. Thus, 
we check that the total number of received 
bits is always an odd number, since, by the 
addition of a parity bit at the transmission 
end, we always ensure that after conversion 
the number of bits in a signal is made odd. 
Furthermore, the time accuracy of the edges 
of each bit is checked to determine that 
they fall within’ certain pre-set limits 
and that the master timing or synchronisation 
pulse is present. These checks ensure that 
the telemetry signal remains accurate not- 

































sequentially by a switch which connects withstanding the possibilities of interference 
them in turn to an analogue to digital con- from noise on the transmission link. If the 
TO —_—_—_— SAMPLING TRANSMISSION 
ANALOGUE TERMINAL 
INPUTS FROM SWITCH 
b———_ TO DIGITAL [-—— EQUIPMENT . 
ANALOGUE (ELECTRONIC OR CONVERTER (ADDITION OF 
TRANSDUCERS MECHANICAL) 
PARITY DIGIT) 
LINK (RADIO OR LINE) j 
, . —_ 1s cnet tee Seto 
| RECEPTION — 
L——--} RECEIVER }— CHECK | DEMULTIPLE XER STORES A 
EQUIPMENT — . 
Block diagram — digital telemetry”system 
verter. Transducers are normally analogue signal fails any of these tests, it is rejected 


devices, that is they convert variations in 
some physical parameter such as pressure, 
temperature or displacement into an elec- 
trical signal which varies with time. The 
first step is to convert this electrical signal 
into digital form where it is represented by 
some form of two-state code. 

The sampling switch may be either an 
electrical or a mechanical device, but the 
electrical form is to be preferred because of 
its longer life and greater speed. The speed 
of sampling the input information determines 
the information bandwidth of the telemetry 
system and it can be shown that to recon- 
stitute all the information in a signal between 
frequencies zero and Fl, sampling must 
occur at a minimum speed of at least 2F1. 
In practice, this minimum sampling speed is 
exceeded and may be expected to be 3FI 
to SFl. A high-speed electronic sampling 
switch capable of up to about 10,000.samples 
a second has been developed and is suitable 
for high level signals, i.e. of the order of 
1V. A low level electronic sampling switch 
is under development which it is hoped will 
be capable of dealing with low level signals 
such as emanate from  thermo-couples 
and strain gauges. The problems associated 
with the development of a low level switch 
are considerably more difficult owing to 
drift and changes of transistor parameters. 
Electro-mechanical sampling switches capable 
of speeds up to 200 c/s have been developed, 
but the life of these devices is limited. A 
mechanical sampling switch based on a new 








and does not appear on the data displays. 

After checking, the signals are stored and 
routed to digital displays or recording devices 
such as magnetic tape or punched paper 
tape for permanent record. The majority 
of industrial systems are digital because of 
the following cogent advantages of this 
method over the analogue alternative. 

(1) A digital system makes more efficient 
use of available bandwidth. 

(2) A digital system is capable of greater 
accuracy than an analogue system and works 
more efficiently through noise and inter- 
ference. 

(3) Being composed of a number of oft- 
repeated modules, a digital system is more 
reliable and easily serviced than is an 
analogue system. 

(4) The information from a digital system 
is in a form suitable for feeding directly into 
a digital computer. 

If a graphical impression is required of the 
information forthcoming from a digital 
telemetry system, a complementary digital 
to analogue converter has been developed 
which, working at the same speed as the 
analogue to digital converter, can convert 
the incoming digital information into ana- 
logue form where it is suitable for presenta- 
tion on strip or chart recoiders. This gives 
a “quick look” facility at the point of 
data reception which may be of use in 
deciding which of the incoming information 
is of particular interest and valuabie for 
subsequent analysis. 
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An Oil Hydraulic System 
for Tunnelling Shields 


Six tunnelling shields for the Toronto underground railway 
tunnels have been built to British designs, and are noteworthy 
in that they are entirely self-contained, the only service 
brought to a shield in the tunnel being electrical power 
Two separate oil hydraulic systems are built into 


cables. 


the shield, to move it forward, erect lining segments, and 
Control is from a central 


adjust its working platforms. 


panel, and the main pumps are duplicated, so that emer- 
gency operation is feasible with one pump out of action in 
The four smaller shields, one of which is 
shown on the right, are in use and the two larger ones are 


at present undergoing final tests. 


either circuit. 


LTHOUGH hydraulic power has been 
used extensively in tunnelling, water has 
been the fluid medium used almost exclu- 
sively in the past. In recent years oil 
hydraulic equipment has been incorporated 
for various auxiliary services, but neverthe- 
less a large “soft” tunnelling installation 
has necessarily included a water accumulator 
and its associated pump on the surface, with 
high-pressure water services fed through the 
tunnel to the shield ; or, alternatively, the 
water pumping equipment has been towed 
behind the shield on a trailing platform as 
a separate assembly. 
Recently, self-contained oil hydraulic 
equipment has been designed and supplied 
to Canada Iron Foundries, Ltd., a firm 


which has built six tunnelling shields of 


British design for the construction of the 
tunnels of the Toronto Subway Project. 
Two of these shields are 25ft 9in in diameter, 
for 24ft id. tunnels, and the remainder are 
17ft 6in diameter shields for 16ft i.d. tunnels. 
Each shield incorporates two 20 h.p. and 
two 6 h.p. pumping units to supply all the 
hydraulic power and complete hydraulic 
control equipment to carry out all the 
conventional tunnelling operations. 

The result is an installation which is con- 
tained completely in the necessarily confined 
space of a tunnelling shield, and the only 
supply services to the shield are the electrical 
power lines. The controls are positioned 
for the convenience of the “ driver ” and for 
others working in the shield. The hydraulic 
valves and components have been designed 
and manufactured with the aim of giving 
maximum protection against the humidity 
and general working conditions. 

There are four main services which are 
hydraulically operated, namely: (1) the 
main shield jacks which force the shield 
along as excavation progresses ; (2) sliding 
platforms operated by platform jacks on 
which the operators can position themselves 
for excavating, and which are also used for 
jacking the shoring timbers against the 
tunnelling face ; (3) an erector assembly 
which is in the form of a rotating boom by 
means of which the tunnel lining segments 
are lifted from the loading trolley and 
brought into position around the tunnel 
periphery ; and (4) the placer assembly 
which is built into the erector assembly for 
finally placing each segment into position 
in the tunnel lining. 

The two 20 h.p. pump units power the 
main jacks together with the hydraulic 





assembly which operates the erector, whilst 
the two 6 h.p. units serve the platform jacks 
and the placer assembly. The control cir- 
cuits are so arranged as to permit emer- 
gency operation of any of the services should 
one pump unit of either pair be temporarily 
out of use. 


MAIN JACKS AND ERECTOR ASSEMBLY 

The hydraulic pumping and control system 
for the main jacks and erector assembly is 
shown in the upper diagram on page 751. 
There are thirty main jacks in each of the 
larger shields and twenty in the smaller, 
arranged in two banks around the top and 
bottom halves of the shield. Each bank is 
served by a 44 g.p.m. radial piston pump, 
suitable for a maximum pressure of 6000 Ib 
per square inch. Specially fabricated mount- 
ing assemblies illustrated, have been em- 
ployed to support each pumping unit against 
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the shield diaphragm, the pump and motor 
being mounted on either side and con- 
nected through the diaphragm by a flexible 
coupling. The pilot pump is also incor- 
porated in the assembly. 

The jacks are double acting and are 
controlled in pairs by four-way pilot-oper- 
ated hydraulic valves Q piped close to each 
jack as can be seen in the circuit diagram. 

The effect is thus to have two semi- 
circular. ring mains running around the 
inside of the shield-—a main supply line and 
main exhaust line—with short pipe lengths 
only from these mains to each valve. Each 
jack of each pair can be separately isolated 
for servicing or replacement by the closing 
of screwdown stop valves 

Bursting discs are connected to the annulus 
sides of the jacks to prevent intensification 
should any of the stop valves on the annulus 
sides be left closed accidentally as full pump 





Rear of the shield with the pumps, starters and valves in position 





ENGINEER 





Nov. 4, 


THE 


1960 


LOAD BALANCE VALVE 
‘4 











ee ey on 











MAIN JACKS (BOTTOM BANK) 


~~ 














VALVE ‘E’ 















RESTRICTOR 
VALVE (U) 4 


‘ 
-_ 


4 


“PRESSURE OPERATED 
| UNLOADING VALVE (T) 


SERVO 2 i | 











" SS RELIEF VALVE |, RELIEF 
RELIEF VALVE FLOW CONTROL VALVE ' x VALVE 
/ - j 
' | Lé ae 
-a---~~~y-~-—f] C} ene nS Se NOTE:- MAIN PUMP, j | 
PILOT PUMP & VALVES al | 
DUPLICATED ON | { > | 
LEFT HAND SIDE i os} ’ 
_ O eetiedadeeee ied —_ = | . — 
: | | 
} = = — ——— one i 
i | APo8 Y VALVE “L MAIN PUMP PILOT PUMP 
COST) / vaive “m | (RON LH, T 4t2 GPM. 22 GPA. > 
TT ) 6000 PS! 300 PSI 
—EE ome — - wd = = 
Valve — shut Normal Valve / t Normal Valve G shut Emergency 
open Emergency (pumps | or 2 out) open Emergency (pumps ! or 2 out), open Normal 
Valve H position A Normal Valve J position I Main jacks forward Valve A position _* Pump | to bottom bank main jacks 
position B Emergency (pumps | or 2 out Position N Main jacks held position B” Pump | to erector 
position be Main jacks returr 
Valve 1 position A Pump 2 to top bank main j.cks Valve M position \ Erector on pump 2 Valve N position \ Erector in direction Y 
position B Pump 2 to erector Position K Erector on pump |! position N Erector held 


Right-hand half of hydraulic circuit diagram for main jacks and erector assembly. 


position “ B Erector in direction Z 


The complete diagram is symmetrical, all jacks and valves being duplicated 


on the left-hand side (not shown), and there being a second main and pilot pump assembly on the left-hand side. 


the jacks. 
QO is a 
with all 


pressure is applied to extend 
Each directional control valve 
three-positional four-way device, 


ports blanked in the neutral position. In 
addition, a positive pressure holding feature 
is incorporated to ensure that pressure is 
retained in the 
shield 


jacks and so prevent move- 


ment of the which otherwise could 





pumping unit for main jacks, showing the 


High-pressure 
fabricated arrangements for mounting to the shield 
diaphragm 





result if pressure were allowed to fall. The 
use of this type of valve means that the 
pumps need only be on load to do useful 
work in moving the jacks, the circuit being 
designed so that at all other times (except 
during the operation of the erector assembly 
as described later) the pumps are unloaded. 
The control of the jacks by the operator 
is from a central control station. Lever- 
operated valves J are arranged in two banks, 
one above the other, to correspond to the 
position of the main jacks as they are 
situated around the shield. In this way, it 
is easy for the operator to “ drive ” the shield 
by selecting the jacks he requires. These 
lever-operated valves control the main valves 
by directional control of the pilot supply and 
are also designed to ensure automatic unload- 
ing of the pumps when all valves are in the 
neutral position (i.c. when no jacks are 
operating). Each main pump is brought in 
and out of circuit by a spool unloading valve 
T fitted with differential pilot pistons. With 
all pilot valves J in neutral, the pilot pump 
delivery circulates through the restrictor U 
creating a pressure difference to hold valve 
T in the unloaded position. As soon as any 
of the pilot valves are moved to a working 
position the circulating line is closed, the 
pilot supply is divided to the pilot ports of 
the corresponding valves Q, and the pressure 


rises to the setting of the pilot circuit relief 


valve. Valve T now, being under equal 
pressure conditions, operates to put the 
main pump into circuit. To retract the 


main jacks in preparation for positioning 
the tunnel segment, or for the next shove, the 
valve levers are put to the alternative work- 
ing position ; the resulting action on the 
main jack control valves first decompresses 
the oil in the main side of the jacks before 
commencing the retraction. 

Emergency operation of all the jacks from 
either pump is achieved by moving valve H 
to the emergency position, closing the stop 
valve G and opening stop valves E and F. 
All these emergency valves are conveniently 
housed in a single compartment. 

The main jacks are designed to exert a 
normal thrust of 83 tons each, and 110 tons 
in emergency. Their design ensures that 
there is a high resistance to damage of 
packing and glands which would result if 
lateral or offset load were imposed. In 
addition, they can be easily replaced. 

The erector assembly consists essentially 
of a rack and pinion device which rotates 
the erector boom through an arc of 370 deg. 
The rack is operated by two opposed single 
acting hydraulic rams requiring a maximum 
pressure of 1500 Ib per square inch to move 
the maximum load at maximum radius. In 
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operation the erector is employed in picking 
up the cast iron segments used for lining the 
tunnel. The final placing and keying of 
segments is done by a radial movement of 
the erector boom, powered by a placer 
assembly integral with the boom. 

Only one pump is used to operate the 
erector and after a main shove has been 
completed, valve K is moved to feed the oil 
supply through emergency selector M to 
the main erector control valve N. This is 
an open centre four-way spool valve with 
the spool specially designed to give the 
operator an “inching” control. A_ flow 
control valve is permanently set to give a 
convenient overall rotating speed by spill- 
ing a proportion of the oil to exhaust, this 
proportion being constant at any particular 
valve setting irrespective of pressure fluctua- 
tions due to variations in load These 
controls provide the operator with a means 
of moving the segment quickly and accur- 
ately into position for final placing. 

It was necessary to design a special load 
balancing valve in order to ensure that the 
boom has a controlled motion throughout 
its rotation as the weight is carried over top 
dead centre, and also so that, at any point 
in travel, the load is positively held by auto- 
matically locking the oil in the erector 
cylinders when the control valve is returned 





Load balancing valve which 
controls the motion of the 
erector boom and placer 
i assembly, automatically 
compensating for pressure 
variation brought about by 
i] the movement of load over 
top dead centre 

( 











to the neutral position. This valve is shown 


in the drawing above. It incorporates 
a system of self-adjusting orifices and non- 
return valves, which are controlled auto- 


matically by oil flows and pressures. 

Either main pump may be used to operate 
the erector as is convenient for the operators, 
and circuit selection is achieved by moving 
the valves K and L to their respective posi- 
tions. Valve M ensures that at no time can 
both pumps be simultaneously fed to the 
erector 


PLATFORM JACKS AND PLACER 
ASSEMBLY 


The hydraulic pumping and control system 
for the platform jacks and placer assembly 


is shown in the circuit diagram on_ this 
page. These’ services are operated by 
the two 6 h.p. pumping units, each pump 
being a radial piston pump with pistons 
of different diameter to give independent 
outputs of 5-5 g.p.m. and I|-1 g.p.m., suit- 


able for a working pressure of 1000 Ib per 
square inch in both circuits Specially 
fabricated mounting assembly have been 
used to mount the pumps and motors one 
on either side of the diaphragm in a manner 
similar to the drive for the 20 h.p. pumps. 
The normal function of the platform jacks 
is to position the platforms on which the 
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operators work ; moving forward as the 
excavating work progresses. The control 
valves, P, therefore, are mounted at each 
platform station, conveniently for the oper- 
ator. Each valve is of the four positional, 
three-way, lever-operated type with all ports 
closed in the neutral position. Positive 
pressure retention is incorporated to ensure 
that the thrust exerted by any one or more 
jacks does not reduce the others are 
operated. 

Valve Y in the 54 g.p.m. supply line from 
the pump is a pressure-operated unloading 
valve which operates when pressure in the 
circuit rises above 850 Ib per square inch to 
by-pass the 54 g.p.m. supply to exhaust. 
As the pressure required for moving the 
jacks is below 850 Ib per square inch the full 
pump output remains available to give 
maximum speed of movement. 


as 


When, how- 
ever, the platforms are used for shoring face 
timbers the pressure rises above the setting 
of the unloading valve Y and the 5} g.p.m. 
supply is by-passed to exhaust. Thus the 
pressure is sustained by the I|-1 g.p.m. 
output only, with consequently little heating 
effect on the oil. 

During a main shove of the shield, the 
platform jacks are still required to hold 
against the timbers. These jacks are reacted 
upon and therefore retracted by the move- 
ment of the shield. 

In order to prevent intensification and 
provide a means of adjusting the load thus 
applied to the faces, a relief valve Q is used. 
This valve is commonly connected to the 
main sides of the jacks, via non-return valves 
¥P which prevent inter-action between the 
jacks when they are being used for their 
normal function. 

Should the pump supplying the platform 
jacks be out of service, then, by emergency 
selection of valve D and B an identical pump, 
which normally serves the placer assembly, 
can be used. The limitation is that when the 
placer is being operated, it is not possible 
positively to sustain the load on the platform 
jacks, against the face timbers. Pressure is. 
however, locked in the platform jacks by the 
control valves P and unless the face timbers 
‘give’ during the time the placer is being 
used, the load will be held. 

The control system for the placer assembly 
gives the fine degree of control necessary 
to place the segments accurately in position. 
The placer head is extended and retracted by 
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ty -)----- -~/-- y b VALVE “C © BELOW FLUID LEVEL 
m I — F i! RESTRICTOR. 
7 . , 4" 8A; . 
' ? . 1 i RELIEF Zz 
RELIEF VALVE A 2) VALVE =r 
| ——Q | BUA OUTPUT M ns) 6 DUAL OUTPUT 
| 5 PUMP UNIT c PUMP UNIT 
SE: aeons 6 11/55 GPM. ee Fal oe 1/55 GPM. 
{ AT 1000 PSI ’ AT 1000 PSi 
Valve A position “5B Normal ; to platform jacks Valve B position BN Normal ; to placer ram Valve C position B Normal ; to platform jacks 
position A Emergency ; to placer ram (pump 3 position “ B Emergency to platform jacks position A Emergency ; to placer ram (pump 
out) (pump 4 out) 3 out) 
Valve D position “ A : Normal and | fast speed placer or Valve O position “A Placer in direction Z Valve P position “B Platform jacks extend 
position N’ Emergency J slow speed placer position “ N Placer held position “ N Platform jacks held 
position “ B Emergency to platform jacks position B Placer in direction } position A Platform jacks return 


(pump 4 out) 


Circuit diagram for the platform jacks and the placer assembly 
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opposed single-acting rams for the larger 
shield and opposed telescopic rams for the 
smaller shield. A load balance valve of the 
kind used for the erector assembly is used 
to ensure automatically that the operator has 
control over the movement of the placer, 
irrespective of its position around the travel 
of the erector. The lever-operated control 
valve O is identical with the valve used for 
controlling the erector, in that it incorporates 
an open centre control spool designed to give 
‘inching ” characteristics. 

The circuit is arranged so that the pump 
unloading valve does not operate when the 
placer is being used. It will be seen from the 
circuit that in these circumstances the pilot 
line to the valve is not pressurised. By this 
means the full 64 g.p.m. pump output is 
available to give quick travel of the placer 
head without the risk of any excessive pressure 
build up offloading the 54 g.p.m. supply. 
For fast travel of the placer, both control 
valves B and D are operated, and for slow 
travel the lever of valve D is released to 


connect the 54 g.p.m. supply to exhaust and 
thus leave only the | g.p.m. in circuit. A flow 
control valve is set to give a sabia 
slow speed of movement. 

Should the pump operating the placer 
controls be out of action in an emergency, 
the other pump is brought into the circuit 
by selecting valves A and C to their emer- 
gency positions. 


The manufacturers of the pumping and 
control equipment described in this article, 
Andrew Fraser and Co., Ltd., also designed 
the hydraulic system in conjunction with the 
consulting engineers, Messrs. Mott, Hay and 
Anderson, in association with W. S. Atkins 
and Associates, Ltd., and British Inspecting 
Engineers, Ltd Tangyes, Ltd., the main 
contractor in this country, supplied all the 
hydraulic jacks, together with the erector 
placer assembly and the pipe-work, and was 
responsible for installing the hydraulic equip- 
ment in the shields. 


250-Ton Diesel Railway 
Breakdown Crane 


railway breakdown crane which recently completed its trials at the works of 


and Co., Ltd., 
United States. 


Cowans Sheldon 
to be built outside the 


is stated to be the largest equipment of its kind 


It has a maximum lifting capacity of 


250 tons (short tons of 2000 1b being quoted throughout this description) at 


17/1 6in radius on the main hoist. 


An auxiliary hoist has a capacity of 56 tons at 


40/1 radius and a whip hoist 14 tons at over 49ft radius 


N order for two diesel-engined railway 
fe lr sa n cranes, one of 250 tons and 
the other of 150 tons capacity, was placed in 
January last with Cowans Sheldon and Co., 
Ltd.. of Carlisle, by the Quebec-Cartier 
Mining Company of Canada. This Canadian 
company, owned by the United States Steel 
Company, is building a 190-mile long railway 
from an iron ore mine near Lac Jeannine, 
in Northern Quebec, to a new harbour on 
the north shore of the St. Laurence estuary. 
The railway is the only outlet for ore from 
the mine to the port of shipment and an 
essential point in its running organisation is 
the provision of effective breakdown equip- 
ment. Arduous climatic conditions prevail in 
the region, where temperatures fall 60 deg. 
Fah. below zero, and when the snows melt in 
spring railway running conditions become 
particularly bad. The new cranes have, for 
this reason, been designed to be capable of 
hauling derailed 120-ton ore wagons and 
locomotives from morasses resulting from 
the melting snows. 

The first of the two cranes, that of 250 tons 
capacity, has completed successful trials at 
the maker’s works and is now en route for 
Canada, having been designed, built and tested 
in only nine months by the British firm. Its 
general arrangement can be seen in the draw- 
ing overleaf and the photograph on this 
page shows it undergoing tests in the Carlisle 
works. The crane runs on 4ft 84in gauge 
tracks, and with a loading gauge of 15ft 3in 
high by 10ft 6in wide it is designed to nego- 
tiate curves of 150ft minimum radius. It is 
mounted on a six-axle, double-bogie carriage 
and the maximum axle load in running order 
is 34 tons, with the jib suspended and the 
blocks supported on a matchtruck. The 
capacities of the crane can be seen in the 
table ; with its outriggers set it has a 
maximum lifting capacity of 250 tons at 
17ft 6in radius on the main hook, there being 
a minimum reserve stability of 17 per cent. 
The auxiliary hoist handles loads up to 
56 tons at a speed of 30ft per minute and the 


whip hoist 14 tons at 130ft per minute. The 
main hoist speed is S5ft 6in per minute and 
lighter loads are lifted on each hoist at 
automatically increased speeds which can be 
up to twice the full load speed when half the 
full load is being raised. The ramshorn 
main block is carried on twelve falls of wire 
rope, the auxiliary block on four falls and 
the whip hoist on a single fall. The trapez- 
oidal design auxiliary and whip hoist hooks, 
like the main ramshorn block, are mounted 
on ball and roller thrust bearings. A maxi- 
mum load can be slewed through 360 deg. in 


oi dil te a I ie 
’ 


aus ary 
aK 


Tapit-— Capacities (2000 lb= 1 ton) 


Main Block Auxiliary Block Whip Hook 


Radius S.Wwil SW S.W.l 


Radius Radius 


Siewing range / 90 deg. from Centre Draw Beam 


Crane fully jacked and standing level 


S6 tons 23% 10in 
56 tons 32h Gin 
56 tons eft Jin 
S6 tons  44ft Oin 
1394tons| 49ft 4in 


6in | 250 tons 21ft Oin 
Om 140tons 29ft Jin 
Oin 974 tons| Mft 10in 
Oin 73 tons | 40ft Jin 
Oin 45 tons! 45ft Gin 


14 tons 
14 tons 
14 tons 
14 tons 
14 tons 


Crane jacked on End Beams only and standing level 
Slewing Range 360 deg 


2ift Oin | S6tons 23h 10in 
23 Yin | Sétons 26ft Yin 
29ft Jin Sétons 32f Gin 
34ft 10in | 45 tons | 38ft Jin 
40ft 3in | 334tons 44ft Oin | 
45it 6in | 27 tons | 49ft 4in 


6in i25tons 
Oin 10Stons 
Oin | 70 tons 
Oin 50 tons 
Oin 40 tons 
Oin sistons 


14 tons 
14 tons 
14 tons 
14 tons 
14 tons 
14 tons 


Crane free-on-rails and standing level 


34 tons 2t 10in 
28 tons 26ft Yin 
29ft 3mm | 19 tons s2ft Gin 
44ft 10in 13} tons | 38ft Jin 
40m Jin | 3 tons 44ft Oin | 
| 45ft 6in | 6+ tons | 49m = 4in 


oar 43 tons | 21ft Oin 
23ft Yin 


14 tons 
14 tons 
14 tons 
12) jonms 
8; toms 
5} tons 


two minutes and the jib derricked-in from 
running height to minimum radius in about 
two minutes. With a load of 43 tons on the 
hook the crane can travel up a straight 
24 per cent gradient at a speed of 150ft per 
minute or, on the level, at 300ft per minute. 

The crane is powered by a six-cylinder 
super-charged Rolls-Royce oil engine, rated 
at 255 b.h.p. at 1800 r.p.m., which is 
fitted with a Twin-Disc torque converter. 
This engine is suitable for operation in 
ambient temperatures down to minus 60 deg. 
Fah, and to start at temperatures of minus 
10 deg. Its radiator is cooled by an hydraulic- 
ally-driven fan and the air intake louvres are 
thermostatically controlled. An immersion 
heater operated from the mains supply is 
fitted in the coolant system and can be used 
whilst the crane is in its depot to ensure 
instant readiness for service, and another 
immersion heater is fitted in the fuel system. 
Power for the auxiliary equipment on the 
crane is supplied by a Lister twin-cylinder, 
air-cooled, diesel engine rated at 8-5 b.h.p. 
at 1800 r.p.m. This engine is coupled to a 
4kW, IISV, a.c. generator provided for 
lighting service and also powers the air 
compressor. 

The Twin-Disc hydraulic torque converter, 
which is mounted upon the main engine 
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250-ton railway breakdown crane on completion of tests at maker's works 
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flywheel housing, drives through an epi- 
cyclic reverse gearbox and power is trans- 
mitted to the crane machinery through 
enclosed spiral bevel gears and carden shafts. 
The gearing driving the cast steel rope barrels 
is arranged in conjunction with the torque 
converter to provide the automatically in- 
creased speeds for light loads already 
mentioned. A separate multi-jaw clutch and 
brake provided for each hoist motion are 
pneumatically operated. The slewing rack 
drive is transmitted through reversible friction 
clutches and bevel and spur gearing. 

The swan-neck design jib of welded alloy 
steel plate, box-section construction is der- 
ricked through a multiple purchase of steel 
wire rope, the barrel drive of which is self- 
sustaining with a brake interlocked with its 
clutch. As can be seen in our illustration, the 
tie-rods at the inner end of the jib derricking 
gear are connected to a pivoted section of the 
machinery house roof, which swings up and 
down with jib movement. In addition to a 
radius indicator, the jib is fitted with a cant 
indicator graduated 0 to 34in super eleva- 
tion, and electronic weighing equipment is 
provided on the main hoist gear. 

A welded steel plate superstructure frame 
on which all the machinery, the engine and the 
counterweight are mounted is enclosed in an 
insulated sheet steel structure fitted with 
double glazed toughened glass windows. 
The driver’s cab at one front corner is parti- 
tioned off from the main engine compartment 
and is extensively glazed to give a clear view 
of the jib head in all positions. To provide 
for the adverse climatic conditions of opera- 
tion a heavy-duty screen wiper and de-icing 
equipment is provided on the driver’s front 
window. The controls are conveniently group- 
ed in the cab and include a panel of pneumatic 
selector levers for the various motions (the 


reverse gear and clutches all being pneumatic- 


ally operated) and manually controlled 
throttle and brake gear. A large ratchet lever 
on one side of the drive operates a trans- 
mission brake for all motions. The engine 
house can be heated in severe weather by a 
Smiths combustion heater from which outlets 
are provided to supply hot air to external 
equipment for de-frosting purposes when 
required. 

The superstructure rotates on a large- 
diameter roller thrust-bearing consisting of a 
live ring of conical steel rollers, rotating 
between upper and lower pathways. A 
centre pin secured in the carriage maintains 
the superstructure in correct alignment and 
carries the vertical forces. 

The carriage-frame, of high-tensile steel 
welded construction, is built up from steel 
plates and comprises two longitudinal side- 
girders rigidly connected by headstocks, with 
cross-girders under the roller path and at 
the bogie pivots. A machined seating for 
the roller path is provided in the main top- 
plate, and housings for the draw-beams and 
coupler pockets form an integral part of the 
structure. The carriage is mounted on 
“ Commonwealth ” one-piece, cast-steel, six- 
wheel bogies having disc wheels with multi- 
wear rims pressed on to the axles which run 
in plain-bearing axleboxes. The axle loads 
are equalised on the bogies, and whilst the 
crane is in operation jacking screws embodied 
in each spring group are extended to relieve 
the springs of excess loads. 

Housings at each end and at the centre of 
the carriage frame accommodate telescopic 
draw-beams, or outriggers, which can be 
extended by rack and pinion gear when 
heavy loads are being handled. Screw jacks 
are fitted on the ends of these outriggers and 
the outriggers can be extended and the jacks 
operated by manual or pneumatic wrenches 


powered from the same compressed air 
supply as the crane operating equipment. 

For the travelling motion of the crane the 
drive is transmitted through a shaft extending 
down a bore in the superstructure centre pin 
and, through reduction spur and bevel 
gearing, the drive is taken to the inner axle 
of each bogie. When the crane is required to 
be hauled at speed by a locomotive this drive 
is disconnected by sliding pinions. A 
Westinghouse air brake equipment is fitted 
to afford automatic braking when the crane 
is coupled to a train, and a separate air 
cylinder on each bogie operates clasp brakes 
on all wheels through compensated rigging. 
Hand brakes operated from track level 
operate through the same brake rigging as 
the independent straight air brakes controlled 
from a valve in the driver’s cab. Each head- 
stock of the carriage is fitted with standard 
bottom operated interlocking automatic 
couplers and friction draft-gear. Quick- 
acting rail-clips are also fitted on each 
headstock. Most of the bearings on the 
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carriage are grease-lubricated from grouped 
nipples, and main points of the machinery on 
the superstructure by a centralised system fed 
by a Wakefield lever-operated unit. 

To provide adequate lighting of the working 
area when the crane is working, two 100W 
floodlights are provided on the jib head and 
two 250W floodlights on the front of the 
superstructure. In addition there are two 
25W tail lamps, five 50W cab lights and two 
30W hand inspection lamps. Power for this 
lighting is supplied from the auxiliary 
generator. The comprehensive range of 
tackle supplied with the crane includes a 
lifting beam, single and two-leg wire-rope 
slings of various lengths and capacities, and 
shackles of various sizes. A snatch-block, 
which may be attached to either headstock, 
enables the whip hook to be used for haulage 
purposes, and obviates need to re-reeve the 
whiprope or use a separate winch. 

The second crane of 150 tons capacity 
being supplied to this order is due for delivery 
in March next. 


OBITUARY 


MR. HARRY FERGUSON 


Tue name of Mr. Harry Ferguson, whose 
death, we regret to record, took place on 
October 25, will always be associated with 
tractors and farm implements—the “ Fer- 
guson System,” which he created. But in 
his early years he was concerned with motor 
cars and motor-cycles, and it was a request 
from a Government department which set 
him investigating the whole question of 
power farming, and proved the turning point 
in his life. 

Harry Ferguson was born at Dromore, 
County Down, on November 4, 1884, and 
at the age of sixteen he set up a small business 
in Belfast for the sale and repair of motor- 
cars and motor-cycles. He also began to 
enter vehicles in sporting events, and won 
several competitions. After a few years his 
interest extended to aircraft, and he designed 
and built a small monoplane. This machine 
flew on December 31, 1909, and Ferguson 
became the first man to fly a heavier-than-air 
machine in Ireland. In 1911 he returned to 
the motor industry, and established a sales 
agency in Belfast. On the outbreak of war 
in 1914, Ferguson was asked by the Irish 
Department of Agriculture to take charge 
of the operation and maintenance of all the 
tractors and farm implements in Ireland, 
and this gave him the opportunity to study 
a range of equipment which, he soon realised, 
had many faults. His first conclusion was 
that a large acreage of land was needed to 
feed the animals used to draw the implements, 
and that if mechanical power were used, 
those large areas of land could be freed for 
crop production. 

By 1920, Ferguson had evolved a new 
form of tractor-plough linkage, and two 
years later, the Ferguson-Sherman Corpora- 
tion was formed at Evansville, Indiana, 
U.S.A., to make Ferguson ploughs with 
automatic depth control. These ploughs 
were mounted on the tractor, forming an 
integral power-ploughing machine, and 
thousands were sold. From this starting 
point Ferguson went on to evolve a complete 
implement system, hydraulically controlled 
and applicable to a wide range of farming 
needs. Thus, by 1935 the “ Ferguson 
System” was in full production, and the 
next step was to design a light tractor, 
specially suited to the implements. By 
1936 this tractor was in production at 
Huddersfield. After about 1000 tractors 


had been sold the outbreak of war in 1939 
stopped production in England, and Fer- 
guson turned to the United States, making 
an agreement with the Ford Motor Company 
for manufacture of the machines. Alto- 
gether 306,221 tractors were made by Ford. 

In 1946 there came the well-known break 
with Ford, which led eventually to a cele- 
brated lawsuit between Ferguson and a 
Ford subsidiary. For a time tractors con- 
tinued to be made by Ford under an interim 
agreement, but at the end of June, 1947, 
manufacture ceased. In due course the 
legal action was settled by a payment of 
over £3,000,000 to Ferguson, but meanwhile 
he had to make arrangements for the pro- 
duction of his tractor. In America this was 
done by building a new factory in Detroit, 
and in England by an agreement with the 
Standard Motor Compary to undertake 
manufacture of the tractor at Coventry. 

When the new production arrangements 
were under way, Ferguson turned his atten- 
tion to road vehicles again, and to give 
him freedom of action in this field, arranged 
with the Massey-Harris Company of Toronto 
for a merger of the two businesses. Ferguson 
became chairman of the new Massey- 
Harris-Ferguson Company, which was 
formed in 1953, but, a year later, decided to 
devote his whole time to his motor-car 
projects, resigned from the chairmanship, 
and sold out his interests in the tractor and 
implement business. To facilitate this new 
work a small company, Harry Ferguson 
Research, Ltd., was formed, and it is known 
that new designs were produced, but no 
official information about them had been 
released at the time of Harry Ferguson’s 
death. 


SIR CECIL WEIR 


WE regret to have to record the death of 
Sir Cecil McAlpine Weir, K.C.M.G., K.B.E.., 
M.C., which took place on October 30. 
Sir Cecil, who was seventy, was best known 
for his work as head of the United Kingdom 
Delegation to the High Authority of the 
European Coal and Steel Community from 
1952 to 1955, and earlier as a prominent 
figure in the Control Commission for 
Germany. In addition to his many activities 
in official circles, however, Sir Cecil was 
very active in business, and held a number 
of company directorships. 
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Semiconductor Factory, 
Southampton 


The expansion of Mullard’s Southampton works 
for the manufacture of semiconductor devices has 
been rapid and continuous since work on the site 
was started in 1955. Factory floor space has been 
doubled every two years and extensions now under 
construction will bring the total to 251,000 square 
feet by next Spring. Increases in manufacturing 
capacity and in productivity have enabled the out- 
put from the works to be doubled in 1959 and 
again in 1960. 

A recent addition is the administration wing 
(iMustrated RIGHT) which houses the semi- 
conductor measurement and applications labora- 
tory. The main functions of this laboratory are to 
study and devise new applications and improve 
existing ones ; to measure device performance ; 
to assess the requirements and potentialities of 
future devices ; and to evolve improved methods of 
measurements for the works’ manufacturing test 
departments. 

Recently this laboratory has been reorganised 
into six project groups which explore different 
aspects of semiconductor applications. The 
Power and Industrial Control Group studies power 
rectifiers and silicon controlled rectifiers. The 
Telecommunications and General Industrial (Linear) 
Group is mainly concerned with transistors in 
radio telephony and in industrial equipment. 
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The third group is concerned with transistors in 
radio and television. Typical of the work of the 
fourth group, Computers and General Industrial 
(Switching), is the development of a sampling 
oscilloscope (using the new Mullard “ avalanche ”’ 
transistors) which has a bandwidth of 700 Mc/s 
The Electrical Development and Measurement 
Group studies the equivalent circuits of new 
devices and develops appropriate measurement 
techniques. Finally the Device Investigation 
Group (illustrated, LEFT) examines the behaviour 
of production transistors in various applications 
Working in collaboration with the first four 
groups mentioned above (which are mainly 
concerned with various applications) there is a 
circuit development and consultant service 

On the manufacturing side two typical 
processes are illustrated BELOW. On the LEFT 
r.f. transistor assemblies, in ten-position jigs are 
being loaded into a rotary etching machine. On 
the RIGHT binocular microscopes are being used 
to assist the operation of joining connector wires 
to emitter and collector pellets, after which each 
assembly, hung from a magnetised conveyor belt, 
is immersed in a washing trough 

In an earlier article (May 8, 1959, page 739) we 
described some of the products made at the 
Southampton factory. 
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MAINLY METALLURGY 






by T. Henry Turner, M.I.Mech.£. M.l.Loco.E. A.R.Ae.S. F.I.M. 





The Study and Use of Metals 

ONCERN has been growing among 

members of the Institution of Metal- 
lurgists at the lack of knowledge in grammar 
schools about metallurgy as a subject for 
study after leaving school, and as a career. 
Many of the youngsters of more than average 
ability are never led by their teachers to 
think seriously about metallurgy, simply 
because they do not know of the scope and 
opportunity it offers. The Youth Employ- 
ment Executive of the Ministry of Labour is 
therefore distributing a short pamphlet, 
prepared by the Institution, to all schools 
in the United Kingdom that have a Science 
Sixth, and to all Youth Employment Officers. 
The short pamphlet is entitled “* Metallurgy 
the Study and Use of Metals” and copies 
may be obtained from The Registrar- 
Secretary, The Institution of Metallurgists, 
4, Grosvenor Gardens, London, S.W.1. 

Young engineers will find this pamphlet 

valuable for it has been designed to implant 
curiosity about metallurgy as a subject of 
advanced study. It may come as a surprise 
to older engineers, pondering the choice of 
careers for gifted young people, to realise 
that metallurgy is not a school subject. It is 
indeed doubtful whether any single grammar 
school has on its staff a science teacher with 
a degree in metallurgy. Hence it comes that 
sixth form pupils are unlikely to be inspired 
to devote themselves to the study of metal- 
lurgy, a subject never followed by their own 
school masters. 


A SCIENCE AND A TECHNOLOGY 


A century ago one could study metallurgy 
only at the Royal School of Mines, which 
had knowledge of relatively few metals. 
Now a multitude of metals and alloys are 
under minute investigation and one may 
be granted a first degree in metallurgy at 
all the following universities in the United 
Kingdom. 


List of Universities in the United Kingdom Granting 

First Degrees in Metallurgy, and of Their Highly 

Qualified Professors of the Various Branches of 
Metallurg) 


ENGLAND 
Birmingham V. Raynor, D.Phil... M.A., D.Sc 
(Oxon), F.R.LC., F.inst.P., F.1.M., F.RS Professor E. ¢ 
Rollison, M.Sc., Ph.D. (Birm.), F.1.M Professor A. D 
McQuillan, B.Sc. (Durham), Ph.D. (Melb.), F.1.M 

Cambridge——Professor A. H. Cottrell, B.Sc., 
M.A. (Cantab.), F.1.M., F.R.S 

Durham (King’s College, Newcastle-on-Tyne) 
Petch, B.Sc., Ph.D. (Lond.), B.Met. (Sheff.), F.1 


Professor G 


Ph.D. (Birm.), 


Professor N. J 
M 


Leeds-Professor J. Nutting, B.Sc. (Leeds), M.A. (Cantab.), 
F.1.M. 

Liverpool—-Protessor W. S. Owen, M.Eng., Ph.D. (Liv.), F.1.M 

London The internal degree may be taken at Royal School 


of Mines of the Imperial College of Science and Technology ; 
Professor J. G. Bull, B.Sc. (Birm.), F.1.M.; Professor F. D 
Richardson, Ph.D., D.Sc. (Lond.), M.1.M.M., F.1.M, Battersea 


College of Advanced Technology, London L. W. Derry, 
B.Sc. (Birm.), M.Sc.Tech.(Man.), A.F.R.Ae.S.. M.1.M.M., 
F.1.M., Sir John Cass College, London; D. H. Houseman, 


M.A. (Cantab.), M.Sc.,Tech. (Sheff.), Ph.D. (Cantab.), A.Inst.P 
Manchester — Professor C. R. Tottle, M.Met (Sheff.), F.1.M 


Nottingham—Professor J. W. Cuthbertson, D.Sc. (Man.), 
A.M.LE.E., F.1.M 
Oxford—-Professor W. Hume-Rothery, O.B.E., M.A., D.Sc 


(Oxon.), F.1.M., F.R.S ’ 
Sheffield Professor A. G. Quarrell, Ph.D., DSc. (Lond), 

A.R.CS.. D.LC.., F.inst.P., F.1.M.; Profe or R. W. K. Honey- 

combe, M.Sc. (Mel.), Ph.D. (Cantab.), F.1.M 

SCOTLAND 

Glasgow—Royal College of Science and Technology, Professor 

C. Ellwood, B.Sc., Ph.D. (Lond.), M.1.M.M., F.1.M 


WALES 


U.C. Cardiff —Professor W. R. D. Jones, D.Sc. (Wales), F.1.M 
U.C. Swansea—Professor H. O'Neill, M.Met (Sheff.), D.Sc 


(Man.), F.1.M.; Professor A. R. E. Sieger, B.Sc., Ph.D. (Birm.)- 


Of the hundred-odd elements, about 
sixty-five are metals ; so the field of study is 
very wide. Metals may have been used for 
the last 5000 or 6000 years but more metal 
has been used during the last fifty years than 
in the whole of man’s previous history. In 
these days the average amount of metal used 
per head of population is a reliable guide 
to the state of civilisation and development 
of the people, in any given country. This very 
great expansion in the study and use of metals 
springs from the scientific advances of the 
past century and in particular of the last 
forty years. The development of metallurgy 
came first from the application of chemistry 
to metals and then from the impact of modern 
physics, so that in a relatively short time a 
deeply interesting and often exciting new 
branch of science has grown up. It is exciting 
to many scientists because of the extremely 
interesting conceptions of the underlying 
structure and properties of metals, and the 
reasons why these can be improved so 
enormously by alloying and heat-treatment 


METALLURGY IN COLLEGES 

In addition to the Universities listed above 
with departments of metallurgy, there are 
many more colleges of various kinds wherein 
metallurgy appears in the curriculum. Some 
of these are national institutions where 
metallurgy is studied with concentration on 
particular Service needs, such for example 
as : Shrivenham (Royal Military College of 
Science) : Professor A. E. W. Smith, B.Sc., 
Ph.D.(Birm.), F.1.M. ; and Cranfield (College 
of Aeronautics) : Professor A. J. Kennedy, 
Ph.D., A.M.L.E.E., F.Inst.P., F.1.M 

Some of the Colleges of Advanced Tech- 
nology have very large departments of 
metallurgy. For example at Gosta Green, 
Birmingham, 4, I. G. Slater, M.Sc., Ph.D 
(Birm.), C.1.Mech.E., F.1.M., heads a depart- 
ment that teaches metallurgy as principal or 
subsidiary subject to some 600 pupils. The 
names of these colleges may be found con- 
veniently on pages 47-49 of the 1960 edition 
of the Year Book and List of Members, 
published by the Institution of Metallurgists. 

For the Ordinary National Certificates in 
Metallurgy in England and Wales there 
are forty-four colleges providing courses in 
metallurgy that have been approved by the 
Joint Committee. To them should be added 
seventeen contributary centres in which S.1 
or S.1 and S.2 years of the course may be 
taken. . 

For the Higher National Certificates in 
Metallurgy twenty-seven colleges have been 
similarly approved. In Scotland there are 
four colleges providing courses in metallurgy 
that have been approved by the Joint Com- 
mittee for National Certificates in Metallurgy 
(Scotland) and ten more contributary centres 
at which the S.1 or S.1 and S.2 course may be 
taken. During the past century the teaching 
of metallurgy has spread far from the Royal 
School of Mines until there are now few 
regions in England, Scotland and Wales in 
which there is not at least one technical 
college offering a part-time course in metal- 
lurgy suitable for those who leave school after 
passing G.C.E. examinations at “ A ” level or 
Higher Grade Scottish Leaving Certificate in 





Chemistry, Physics, and Mathematics, or in 
two of those three. 


Book LEARNING AND PRACTICAL EXPERIENCE 
Courses such as the above-mentioned may 
provide well organised routes by way of 
part-time study to courses leading to the 
examinations for Associate membership of 
the Institution of Metallurgists, and that has 
been established as of a standard comparable 
with that of a university degree. It should be 
noted, however, that the man who has passed 
these examinations, like the university grad- 
uate, will not be admitted to Associateship 
by the Institution as a fully-qualified pro- 
fessional metallurgist until he has reached the 
age of twenty-five and until he has proved 
himself in at least three years’ successful 
responsible experience as a metallurgist. 
Inquiries about these part-time courses and 
“ sandwich’ courses in metallurgy, and 
about opportunities for employment, are 
preferably made in the first instance of the 
local Youth Employment Officers, but Local 
Education Authorities and their technical 
colleges will always be found ready to help. 


THe Groups OF METALLURGISTS 

The pamphlet of the Institute of Metal- 
lurgists draws the attention of science masters 
to three outstanding groups to be noted in the 
wide, immensely varied and challenging field 
of modern metallurgy. 

Many professional metallurgists are 
research scientists and specialists in universi- 
ties and colleges, government and independent 
research establishments, and industry. They 
form a large and varied team, which has 
recently made, and is still making, striking 
progress in discovering how atoms behave in 
metals and alloys. This has been achieved 
with the aid of advanced mathematical and 
physical theories applied to the metallic 
state, photomicrography, the electron micro- 
scope, X-ray diffraction, radioactive tracers 
and other such techniques. 

Other metallurgists, whose work often 
requires them to travel to remote places 
abroad, have been replacing the traditional 
methods of extracting metals from their ores 
by processes employing only recently dis- 
covered scientific principles. It is through 
their work that many previously rare metals 
have been made available to form essential 
components in nuclear and _ electronic 
engineering. 

The third group of metallurgists concern 
themselves directly with the industrial uses of 
metals. They study difficult and fascinating 
processes involved in the production, for 
example, of heat-resisting alloy turbine blades 
for jet aircraft; or perhaps niobium or 
magnesium alloy “cans” used to hold 
uranium in nuclear power stations. In all 
such applications of metallurgy to industry 
the metallurgist works in the closest partner- 
ship with engineers and other technologists. 

Many young men, who were keenly inter- 
ested at school in chemistry, physics and 
mathematics, should therefore find in metal- 
lurgy the great mental satisfaction which 
comes from solving the technological prob- 
lems of making metals better fitted for the 
demands now made upon them. 
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Letters to the Editor 


ROAD SURFACES- 
SEEING AND DRIVING 


Sir,—In connection with the recent item 
by J. H. Williams on the above, one thing 
that can be put forward as highly desirable 
to press for is the retention of cats-eyes along 
the centre lines. These are being eradicated 
by road engineers in some places in resurfac- 
ing and in double-white-line marking. But 
there is nothing more helpful in night- 
driving than the cats-eyes, especially in fog, 
when I have found them of the greatest 
help. When driving in night fog with side- 
lights only, which reduces the opacity of the 
confronting white wall from headlights, or 
the pestilential so-called “ fog lights,’ the 
cats-eyes provide a safe and sure directional 
guide in fog, and they are also helpful on 
clear nights. A somewhat longer pitch than 
has been used in the past, say, 20ft, should 
be sufficient. 

A. J. Fietp 

Wimborne, 

Dorset. 
October 20, 1960. 


“ TRAV-O-LATOR ” 

Sir,—Users of crutches generally avoid 
escalators. The new “ Trav-o-lator” seems 
on paper much easier to cope with ; you do 
not have to watch for that “split” which 
occurs when the escalator steps suddenly 
materialise from a flat floor. But both 
escalator and “ Trav-o-lator ™ still lack one 


feature that would ease the lot not only of 


the disabled but also of the aged and infirm, 
to say nothing of late night revellers. A 
short length of firm stationary handrail 
about 2in diameter is needed at each de- 
canting-point, to bridge the gap between 
motion and rest—something to grip when 
your body still has momentum and your feet 
suddenly have not. 

It would not cost much. But neither 
would those handrails that so many architects 
omit from the steps of public buildings. 

J. R. Epispury 

Chester, 

October 25, 1960. 


FATAL BOILER EXPLOSION 

Sir,—Engineers will have been perturbed 
to read in their daily papers that a coroner's 
jury returned a verdict of accidental death 
at an inquest into the cause of death of a 
boiler attendant. (See for example, The 
Yorkshire Post, Friday, October 28, 1960.) 
He was killed when a boiler tube burst where 
it had been thinned by corrosion. 

The jury had been told that (1) the boiler 
had been last officially inspected in July ; 
(2) the pressure gauge showed 220 lb per 
square inch a few minutes before the explo- 
sion ; (3) the safety valve, which was set 
for 250 Ib per square inch, had not blown ; 
and (4) the tensile strength of the tube which 


failed was in accordance with the require- 
ments of the B.S.I. 

All of us must desire to prevent such 
tragic accidents rather than inquire into 
them, so I hope that it will be helpful if I 
point out that there are other recommenda- 
tions of the B.S.I. that are much more 
important in cases such as these. It is now 
well known that a weaker steel may serve 
adequately and safely with correct chemical 
treatment of the boiler water but a stronger 
steel may be a peril to life, as in this case, 
without correct and fully disciplined chemical 
boiler water treatment, and log book control. 

Of course a new boiler should be con- 
structed from the right steels by the appro- 
priate processes, but, even with that good 
start, if we are to prevent fatal boiler explo- 
sions during years of service we must test 
the thickness of the plates and tubes, with 
the traditional methods known to boiler 
inspectors and with the recent thickness 
measuring instruments, and avoid corrosion 
by using the now well-known B.S.I. type of 
boiler water chemical control. (See the 
valuable series of specifications issued by 
the B.S.I., Nos. 1328, 1427, 2690, 1170, 
2455, and 2486.) 

There is a risk of fatal corrosion in every 
boiler if steps are not taken to avoid hidden 
corrosion. Years ago an engineer might 
take such risks ; to-day he should take care 
that each boiler under his control has its 
own boiler water chemical control log book, 
as recommended by the B.S.I. 

If a jury of technically qualified men 
were called to inquire into the cause of 
death of a boiler found corroded, its daily 
log of the composition of the water in that 
boiler would be much more important 
evidence than the tensile strength of a piece 
of the steel which happens to be left uncor- 
roded. It was the piece corroded away 
which killed the boiler and in this case its 
attendant. 

T. HENRY TURNER 

Derby. 


October 29, 1960. 


PRACTICAL TRAINING FOR 
ENGINEERS 


Sir.—I feel that your correspondent R. 
Dobson, in your October 28 issue, has rather 
overlooked one important point regarding 
the Institution of Mechanical Engineers. 
This body has become recognised throughout 
the world by virtue of the high standing of 
its members, both technically and practically. 
Should the requirements for qualification be 
alter to suit specific groups of people, it could 
only result in a lowering of the overall 
standard. There are a number of bodies 
dealing with purely technically trained 
engineers, or, on the other hand, the practical 
men, and surely these cater for all require- 
ments. 

E. G. BAYLEY 

Dudley, 

Worcestershire, 
October 31, 1960. 


Books Received 


The Institution of Naval Architects 1860-1960. 
By K. C. B. Barnasy, O.B.E., B.Sc. 
George Allen and Unwin, Ltd., Ruskin 
House, 40, Museum Street, London, W.C.1. 
Price 105s. 

Tuts book of twelve chapters and nearly 
650 pages gives the history of the Institution 
during the hundred years of its existence and 
contains a brief epitome of the papers read 
and discussed. It also portrays the develop- 
ment of naval architecture, shipbuilding, and 
marine engineering since the first ironclads 
were built and many ships were still cons- 
tructed of wood and driven by sail. By dating 
the pages Mr. Barnaby has facilitated 
research, and by his shrewd and witty 
remarks he has made the book very readable 
as well as valuable for reference. All types 
of ships and craft are covered, together with 
their machinery, equipment and design. 

At the first meeting the President, Lord 
Hampton, expressed the hope that the 
Institution would be the means of raising the 
standard of naval architecture in the country. 
The first technical paper by the Rev. Joseph 
Woolley mentioned the limitations in know- 
ledge of the subject at that time. Apart from 
questions of stability and flotation very little 
was known. In particular, the laws governing 
the resistance, propulsion, rolling, steering 
and strength of ships had not been discovered, 
and ships were designed by rule of thumb 
and from experience at sea. It is interesting to 
note from Mr. Barnaby’s pages how the 
work of great men has enabled designers to 
proceed today with full confidence that their 
ideas will be realised in practice. 

The first advance was made by W. Froude, 
who in 1861, and subsequently, presented his 
theory of rolling in a form which is accepted 
today. Froude’s theory of resistance and 
propulsion followed, his method being to 
calculate the resistance of a ship by measuring 
that of a model run in a tank at an appro- 
priate speed. Froude’s theory was strongly 
criticised at the time, but in 1874 when the 
“* Greyhound ” experiments had been made 
and were described, the author remarks 
‘*...mno paper on naval architecture has 
ever or can ever produce a greater change 
than this description. ... Model tests had 
been vindicated and Froude’s critics con- 
verted.” This important branch of naval 
architecture was further developed by R. E. 
Froude and other experimenters. Today 
model experiment tanks have been built and 
are being used all over the world ; and the 
data derived have been widely published by 
the Institution and kindred societies, and are 
available for general guidance on ship forms, 
horse-power and propellers. 

Progress in marine engineering is illustrated 
by the description in 1897 of the “* Turbinia ” 
by C. A. Parsons. Mr. Barnaby writes that 
the performance of this little vessel should 
have received greater notice, and adds that 
its initial failure was due to the screw (cavi- 
tation was evidently the cause); this was 
completely remedied and 31 knots achieved 
when three turbines and nine screws were 
substituted. 

In the earlier numbers of the Transactions 
(and some later) are found and described the 
discussions on features of warship design on 
which strongly diverse opinions were held 
by naval officers and naval architects. Some, 
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such as the retention of masts and sails in 
steam-driven ships of the line, died a natural 
death. The same may presumably be said 
of Captain Bernard Acworth’s proposal in 
1938 to revert to coal firing in place of oil 
fuel for warships. The differences in 1868, 
however, were acute, and had led to the 
construction of the “ Captain ” to the design 
of Captain Cowper Coles. In 1871 the 
President and others had the melancholy 
task of discussing the loss of the “ Captain ” 
in a moderate gale in the Bay of Biscay. 
Nathaniel Barnaby explained that the ship 
was deficient in stability, caused mainly by 
her low freeboard (6 feet). 

Mr. Barnaby’s book contains numerous 
illustrations, and may be truly described as 
conveying the essence of the Transactions in 
a very attractive form. It covers such diverse 
subjects as tonnage, strength and vibration, 
load line and safety of ships, launching, 
laminar flow, ships’ amenities, nuclear power 
and ground effect machines. A list of all 
the papers read is included in the appendices, 
which also contain a nominal index, a list of 
all the ships referred to, and photographs of 
the Institution premises past and present. 
The book is embellished by reproductions 
in colour of the Institution Arms and the 
Queen’s Warrant with Seal granting the 
prefix “* Royal.” Portraits are also appended 
of the principal founders—John Scott Russell, 
F.R.S., Sir Edward J. Reed, K.C.B., F.R.S., 
Sir Nathaniel Barnaby, K.C.B., and the 
Rev. Joseph Woolley, LL.D., M.A. 

The Royal Institution of Naval Architects 
is the parent of all institutions mainly or 
entirely devoted to the construction of ships, 
and Mr. Barnaby’s book should be found in 
every naval architect’s library. The Institution 
has fostered technical education, and, of late 
years particularly, has welcomed interven- 
tions by its younger members in reading or 
discussing papers. It may be suggested, 
therefore, that this book would prove a 
suitable and welcome prize for students in 
naval architecture. 


Handbuch de Kaltetechnik, 3 Band, Verfahren 
der Kilteerzeugung und Grundlagen der 
Wirmeiibertragung. By R. PLANK, H. D. 
BAEHR and E. HOFMANN, Springer-Verlag, 
Berlin-Wilmersdorf, Heidelberger Platz 3, 
Western Germany. Price DM.84. 

THE present volume is one of a series of 
twelve volumes produced under the general 
editorship of Professor R. Plank, which are 
designed to cover the whole field of refrigera- 
tion technology. It is divided into two parts, 
the first of which (by Plank) deals with the 
basic methods of producing cold. Com- 
mencing with non-cyclic methods such as 
evaporative cooling, freezing mixtures and 
expansion of gases, the author then surveys the 
principal cyclic and continuous processes : 
closed gas and vapour cycles, steam jet 
refrigeration, thermo-electric cooling and 
the method of adiabatic demagnetisation. 
Since some of these topics are naturally the 
subject of other volumes the treatment 
of them is quite brief and is presumably 
only included for completeness. On the other 
hand some aspects which do not fit conven- 
iently into other places, such as the vortex 
tube and thermo-electric cooling, are given 
somewhat more space. 

By far the major portion of the book, 
however, (400 pages) is that on heat transfer, 
which is treated in considerable detail. In 
fact, this is quite an ambitious treatise on the 
subject by any standard. Though specially 
written for the refrigeration engineer, it is 
nevertheless a comprehensive work on the 
basic principles. A 
The first section (by Baehr) is on thermal 


conduction. The basic equations are derived 
and then applied to a number of problems of 
technical importance such as heat transfer 
through fins and extended surfaces, con- 
duction to buried pipes, through corners and 
rectangular rooms. Unsteady heat flow is 
also discussed, in particular the freezing of 
ice layers and conduction in the earth under a 
cold store. When the equations are not 
readily soluble, results obtained by other 
methods are given. The section ends with 
discussions of numerical methods and ana- 
logue techniques. 

Heat and mass transfer (by Hofmann) 
includes a fairly detailed treatment of the 
physical principles and covers a number of 
interesting topics which are sometimes treated 
rather sketchily in other books such as inlet 
lengths, heat transfer in the laminar-turbulent 
transition region and at low Prandtl numbers. 
The temperature at which physical properties 
should be evaluated is also considered at 
some length. Particularly to be commended 
is the attempt to get away from the use of 
power equations to express the dependence of 
the Nusselt number on the Reynolds and 
Prandtl numbers (which are only valid over 
limited ranges) and to present the dependence 
in the form of a much more comprehensive 
chart. 

Mass transfer is based primarily on the 
Schmidt analogy. Most engineers will be 
more familiar with the Lewis relation, how- 
ever, in spite of its limitations, and this 
approach is also given along with some of its 
applications. Falling films and the theory of 
condensation are treated next and illustrated 
with some experimental results for important 
refrigerants. 

As in most works on heat transfer, the 
section on boiling and evaporation is the least 
satisfactory. For all other modes of transfer 
there is some theory which can be applied to 
predict coefficients, but here none. This is not 
surprising when one considers the wide 
variety of forms of equipment, the number of 
variables involved such as surface condition, 
oil content, whether the heat is applied by a 
constant surface temperature or by a constant 
surface loading, &c., but the contrast with 
the treatment of other problems in convection 
always leaves one unsatisfied. The author 
can do little but collect the available experi- 
mental data and classify it as well as possible. 
This is certainly well done in this volume, 
however and it gives an excellent summary of 
the state of knowledge without advancing 
our understanding much. 

The final section on radiation (by Baehr) is 
quite short and deals almost entirely with 
radiation to solid bodies. Some geometric 
factors for various configurations are quoted. 

Design of heat transfer apparatus does not 
appear in this volume, apart from a full 
discussion of mean temperature difference. 
Like its fellows in the series, the book is 
provided with copious references, including 
several to Russian work, and its utility is 
considerably enhanced by the many tables of 
physical properties included. 


Books Received 


Using Centrifugal Pumps. By E. Allen. Oxford 
University Press, Amen House, Warwick Square, 
London, E.C.4. Price 21s. 

Mehrspindel-Automaten. By Hans H. Finkelnburg. 
Springer-Verlag, Berlin-Wilmersdorf, Heidelberger 
Platz, 3, W. Germany. Price DM.49.50. 

Magnesium and Its Alloys. By C. Sheldon Roberts. 
John Wiley and Sons, Inc., New York ; Chapman 
and Hall, Ltd., 37, Essex Street, London, W.C.2. 
Price 72s. 


Port Operation and Administration. Second 
Edition. By A. H. J. Brown and C. A. Dove. 
Revised by E. S. Tooth. Chapman and Hall, Ltd., 
37, Essex London, W.C.2. Price 45s. 






Technical Reports 


The Durability of Reinforced Concrete in Sea- 
Water. National Building Studies Research Paper 
No. 30. H.M. Stationery Office. Price 4s.—-A 


committee of the Institution of Civil Engineers has 
been investigating the deterioration of structures of 
timber, metal and concrete in sea-water since 1916 
In 1929 the committee arranged with the Building 
Research Station for an investigation of the resistance 
of reinforced concrete to attack by sea-water. The 
present twentieth report of the committee is the 
final report of this investigation, and it gives a 
summary of the investigation as a whole, and of the 
results that have emerged. 

The investigation set out to study the following 
factors, using as specimens reinforced concrete piles 
Sft long and of Sin square cross section: type of 
cement ; cement/aggregate ratio; water/cement 
ratio and “ consistence’ ; addition of pozzolanas ; 
and the depth of cover over the reinforcement 

Very complete and detailed recordings of all 
aspects of the trials are given. The general conclusion 
of the report is that the primary cause of deterioration 
is corrosion of the reinforcement and not disintegra- 
tion of the concrete from the chemical or physical 
effects of the salts in sea-water, though the latter 
have an influence on the incidence of corrosion 
Thus cement content and thickness of cover are of 
major importance in determining the durability of 
piles, the report concludes. 

While direct disintegration of the concrete from 
chemical attack by the sea-water did not occur to 
any appreciable extent in the piles, there is a general 
parallelism between the order of resistance to 
chemical attack of the various types of cement used 
and the degree of protection against corrosion 
afforded to the reinforcement. No Portland cement 
of the sulphate-resisting type was used in the tests, 
but it may accordingly be expected to give better 
protection to the reinforcement than the ordinary and 
rapid-hardening Portland cements used in these 
tests. 

The results of the present trials show that with a 
1: 5 by weight Portland cement (ordinary or rapid- 
hardening) concrete, a 2in cover to the reinforcement 
is insufficient to guarantee protection against corro- 
sion of the steel in piles above low-tide level and 
that a somewhat richer mix, or a thicker cover, is 
required. Over a test period of ten years, a 2in cover 
of 1 : 5 concrete sufficed to protect the reinforcement 
from corrosion with Portland blast-furnace and 
trass-Portland cements, but after twenty-three years 
some of the piles with the former had cracked and 
also those from one of the two trass cements. High- 
alumina cement gave overall the best performance 
up to the twenty-three years, but it must be noted 
that the behaviour of this cement can be much 
affected if a high internal temperature is reached in 
the concrete. The heat evolution from the reaction 
of the cement with water is rapid and the risk of high 
temperatures being attained increases with the cross- 
sectional areas of the pile. High-alumina cement is 
unsuitable for use in tropical waters 


Mobile Tower Cranes for Two- and Three-Storey 
Building. National Building Studies —Special Report 
No. 31. H.M. Stationery Office. Price 4s. 6d 
Since tower cranes were introduced into this country 
for building work some years ago, there has been a 
fairly rapid increase in their use, particularly by the 
larger contractors for multi-storey work. Their 
adoption by smaller builders for two- and three- 
storey houses has been less rapid. However, it is 
considered that such cranes can save both time and 
money in handling and transporting operations on 
smaller buildings. In this report the Building Research 
Station gives detailed information about the types of 
tower crane and equipment available, their operation, 
performance and costs. It also aims to guide the 
small builder in planning for optimum use of the 
crane. Thus it emphasises, for example, that it is 
important to draw up a simple programme to ensure 
that supplies of materials and labour always match 
the crane’s capacity, and to consider the site layout 
in relation to the crane’s movements. 


Some Notes on the Possible Application of Thermo- 
electric Devices to the Generation of Electric Power. 
By P. J. Bateman. A.R.C. Current Paper No. 499. 
H.M. Stationery Office. Price 2s. 6d.—When waste 
heat is available in a convenient form, conversion to 
useful electrical power should be possible by means 
of thermoelectric devices which, fabricated from semi- 
conductor materials already developed, should give 
a power output per unit weight comparable with that 
of conventional small d.c. power sources. This can 
only be realised in practice if installation and con- 
struction problems can be overcome, and the effective 
hot and cold junctions are of the order of lcm apart. 
Efficiencies are, however, so low at present that it 
is unlikely that thermoelectric devices will be pro- 
duced for the large scale production of electricai 
power. 





The Scientist’s Contribution to 


Mechanical 


Engineering 


By PROFESSOR OWEN A. SAUNDERS, M.A., D.Sc. (Eng.), F.R.S. 


We print below some extracts from the presidential address to the Institution 
of Mechanical Engineers delivered on Wednesday of last week. In addition to 
the material here printed, which is closely related to the title of the address, 
Professor Saunders made reference to his own work and that of others on heat 


transfer. 


He also discussed pre-university education and university education 


itself. 


PROGRESS OF ENGINEERING AND _ ITS 
“Cut AND Try” NaATuRI 

NGINEERING progress is made by the 

flow of knowledge from basic science 
through the engineering science to applica- 
tions, but in practice this is only partly true 
and the work of the engineer is much more 
complex than this simple pattern suggests. 
Engineering has mostly developed through 
pioneering ventures followed by improve- 
ments based on experience and, in more 
recent years, on scientific research and 
development. In earlier times there was often 
very little formal science behind these 
achievements ; Newcomen in 1712 and Watt 
in 1788 built the first steam pumping engines 
long before the First Law of Thermody- 
namics was established by the work of Joule 
in 1850. Aircraft were built and flown before 
the aerodynamics of boundary layers were 
worked out. 

Pioneers in any field design and build the 
first machines with such resources as they 
possess. Although these are usually inefficient 
and clumsy when later compared with the 
refined versions that succeed them, they are 
an essential first step. The “cut and try” 
element is characteristic of the engineer's 
work, and progress would indeed be slow, 
if not impossible, without it. All engineering 
design combines academic knowledge with 
experience. Academic knowledge alone, 
except in rare cases, cannot tell the designer 
which to adopt of many alternatives in choice 
of material and shape ; experience alone 
casts aside the help of the accumulated 
knowledge of science which can save wasted 
effort and costly mistakes. 


THE 


DEVELOPMENT Of 
TODAY 


AND THI 
ENGINEERING 


SCIENCI 
MECHANICAI 


Next I should like to turn to some of the 
more recent contributions of science to 
engineering, and the way in which science 
may help in the future. 

Broadly speaking, science contributes to 
engineering development in three ways (1) by 
new principles through which engineers can 
achieve their aims, (2) by discovering new 
materials and production processes, and (3) 
by showing how to improve general and 
detailed design of appliances. While the first 
two are more spectacular, the third is very 
important to progress, success or failure in 
new developments frequently depending on 
designing and manufacturing efficient me- 
chanical engineering components, which in 
turn, depends very much on understanding 
the scientific principles underlying engineering 
processes. Science has therefore an important 
part to play here. 

To give examples, electricity has been 
generated by the same fundamental methods 
since Parsons built the first steam turbine, 
but enormous strides have since been made 
in improving output and efficiency of power 
stations, largely by the development of steels 


to withstand higher steam temperatures and 
pressures. Much progress is also due, how- 
ever, to improvements in design of familiar 
appliances, one outstanding example on the 
electrical side being the turbo-alternator in 
which, by better cooling of the stator and 
rotor windings using hydrogen at pressure 
passing through the actual conductors, the 
material weight per kilowatt has _ been 
sensationally reduced and new increased 
ranges of size of units opened up. By far 
the biggest advance in turbo-alternator design 
during recent years has come from improved 
heat transfer resulting from better knowledge 
of the applied science ; the story is by no 
means ended, the use of boiling liquid 
offering still more attractive possibilities. 


ENCOURAGEMENT OF NEW _ IDEAS 


To-day, despite far greater expenditure on 
research and development, I doubt whether 
it is much easier for a young man to get 
support for new ideas, because there are far 
more ideas competing together and assess- 
ment becomes more and more difficult. 
Judging the value of new ideas, making 
allowance for difficulties and cost of develop- 
ment and comparison with other competing 
contemporary developments, still remains a 
most difficult matter, calling for individuals 
with rare qualities of breadth of knowledge 
and perception. While judgment may become 
easier because of increased scientific know- 
ledge and improved techniques of assessment, 
it also becomes more difficult because the 
margin which separates the economic value 
of the new method from the old one it 
displaces becomes smaller as engineering 
progresses. 

The organisation of our society to take full 
advantage of new scientific ideas and develop- 
ments and encourage young men, without 
undue waste of material and manpower 
resources, offers one of the greatest challenges 
to the coming generation. 


SOME OBSERVATIONS ON 
ENGINEERING RESEARCH 

Very great strides were made during and 
after the 1939-45 war in the science of applied 
combustion, started by the need of very high 
heat-release in the aircraft gas-turbine com- 
bustion chamber, and the literature on the 
subject is now extensive. Although the 
chemical processes of combustion are very 
complicated, the design of combustion cham- 
bers often depends mainly on the physical 
mixing of fuel and oxidant, and the process 
is closely related to heat and mass transfer. 
One of the most recent combustion problems 
is the rocket chamber, in which evaporation, 
mixing, combustion, and dissociation, all 
occur in a small volume and in a short time, 
making scientific analysis and design very 
difficult. Thus development has had to be 
based on overall ad hoc trials, and research 
is not much help. In a case like this research 
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may even be thought not worth while, but 
this is a policy of despair. The difficulty is 
partly due to research being too late, which 
often happens in a rapidly advancing field 
of engineering. Complicatedness is relative, 
and new techniques of observation help to 
offset the increasing difficulties ; the struggle 
to relate practical problems, such as rocket- 
chamber design, to the background of 
fundamental knowledge must not be aban- 
doned. 

Fundamental research, in which theoretical 
and experimental studies are made under 
conditions defined and controlled by the 
investigator provide background knowledge, 
but at the same time research in which 
phenomena are studied as they occur in 
practice is essential. For example, our 
knowledge of the boundary layer, especially 
when laminar, has greatly increased in recent 
years, but more study is needed of the con- 
ditions which occur in actual flow systems, 
nozzles, ducts, combustion chambers, &c. 
In this work the “to and fro” nature of 
engineering is again evident, since it is only by 
experimental observation, and subsequent 
adjustment of assumptions to make the 
theory fit the observed facts, that progress is 
made. Investigators should be encouraged 
to observe and not to regard experiments as 
merely to confirm existing theories. Most of 
the great past discoveries of science have been 
experimental. It is possible to over-emphsise 
the planning element in research ; students 
too often approach a research experiment 
with a plan of making as many changes in 
controlled variables as their time permits and 
recording their observations, without con- 
sidering properly how their results add to 
knowledge of the processes they are studying. 


SOME FUTURE PROBLEMS 


Two particular problems facing university 
engineering departments are whether to 
include newly developed technologies in 
undergraduate courses, and what to do about 
new subjects on the borderlines between 
existing departments. At Imperial College 
new technologies will be kept at the post- 
graduate level ; and only in rare cases will 
the already crowded undergraduate courses 
be forced to accommodate more material. 
In the future it may well be the rule rather 
than the exception for engineering students 
to take an additional post-graduate year, but 
to extend the undergraduate course to include 
the extra year, besides penalising those who 
do not want to go on, would prevent the 
student from moving to another university 
for his advanced year. Since not all univer- 
sities are likely to have equal facilities for 
expensive advanced technologies, it is desi- 
rable to encourage the student to go wherever 
his particular technology is available, and we 
at Imperial College would like to see as 
many students as possible from other colleges 
using our facilities, as indeed happens at 
present, over 75 per cent of our present post- 
graduate students having graduated else- 
where. 

The second problem could be solved by 
setting up new departments and perhaps 
ultimately allowing the traditional five engi- 
neering departments to break up into a large 
number of sections or sub-departments each 
responsible for a branch of technology. 
I believe this to be undesirable for two 
reasons ; firstly because specialised branches 
rise and fall in importance to industry, 
sometimes very rapidly, and the organisation 
must be capable of rapid adjustment to meet 
new needs, which is much more difficult in a 
fragmented organisation than with the exist- 
ing five departments ; secondly, advanced 
courses imply a specialised staff, and when a 
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key man leaves, as often quite rightly happens 
in technologies where there is a strong current 
demand for personnel, it may well be difficult 
for the college to replace him and advisable 
to follow the different branch of his successor. 
The problem of borderline technologies is 
perhaps better solved by joint inter-depart- 
mental co-operation, the new venture being 
housed in whatever department is most 
convenient, but drawing on the facilities of 
others. 

It may well be that, compared to the past 
quarter of a century, the next will see greatly 
improved efficiency of engineering appliances 
generally rather than a great many completely 
new kinds of activity. An exception is space 
exploration and travel, which will be pursued 
as a demonstration of man’s mastery over 
nature and for national prestige and military 
reasons, although it seems to me to offer 
relatively little return for large effort, so far 
as improving conditions on this earth is 
concerned. Present methods of utilising the 
world’s resources of materials and power are 
still inefficient and raw materials are being 
recklessly used up in a short space of time. 
We may see much more efficient methods of 
fabrication in industry using many new 
materials ; the engineer may be provided 
with synthetic materials with prescribed 


properties, enabling him to design more 
efficiently. There will certainly be revolu- 
tionary developments in all kinds of measur- 
ing and recording techniques, leading to 
better design and greater efficiency. These 
kinds of development will benefit not only 
the more advanced countries, but also the less 
developed communities of the world. 

The next generation of engineers is assured 
of an interesting life, whatever happens. My 
own view is that the present age of specialisa- 
tion in engineering is giving way to a realisa- 
tion that there is more in common between 
the different branches than is first apparent, 
that the present divisions of engineering are 
transient and likely to give way to a closer 
integration of the engineer’s work. Areas of 
high specialisation always exist and are 
constantly changing, but they do not neces- 
sarily call for the best men once the pioneer- 
ing is done, these being particularly needed 
for the broader tasks of guiding engineering 
progress along the right lines. 

Finally, the more I see of engineering 
education the more I am convinced that too 
much attention is paid to specific technical 
requirements, no one item of which can 
possibly be indispensable, and too little to 
learning to approach problems from first 
principles and to see all their aspects. 


Fault Locator for Transmission Lines 


A fault locator has been developed by Ferranti, Ltd., for use on high-voltage 


transmission lines. 


of arcing faults, ice build-up and conductor oscillation. 


It makes use of a pulse reflection system to detect the position 


It is equipped with auto- 


matic recording by a triggered camera which can be removed for short term 


viewing on the screen of a cathode-ray tube. 


Using direct range calibration 


from the display the accuracy of fault location is stated to be within | per cent 


of the length of the line. 


The minimum recording range is | mile and the 


maximum 80 to 100 miles. 


NEW instrument designed to simplify 
A the procedure for fault finding on live 
high-voltage transmission lines has been 
developed by Ferranti, Ltd., Ferry Road, 
Edinburgh. It operates on a pulse reflection 
principle analogous to radar. Pulses are 
transmitted along the line and they are 
reflected from any discontinuity such as that 
caused by a flashover, icing of the conductor 
or conductor oscillation. The reflected 
pulses are received in the locator and dis- 
played on a cathode-ray tube which is 
equipped with a detachable photographic 
recorder and can be viewed directly, by 
removing the camera. 

The locator is designed to be simple to 
operate in manned or unmanned substations 
and it makes use of the normal station d.c. 
supply. It is housed in four metalclad units, 
with ventilation louvres, to fit standard 
racking. The display unit and the detachable 
camera can be seen in Fig. 2. 

Development of this line fault locator was 
carried out by Ferranti, Ltd., with the 
co-operation of both the South of Scotland 
Electricity Board and the North of Scotland 
Hydro-Electric Board. Facilities for testing 
the equipment under live-line conditions 
have been provided by these Boards, at 
Clydesmill substation, Cambuslang, and at 
Fort Augustus respectively. Recently the 
locator was demonstrated at Clydesmill to 
consultants and engineers from electricity 
boards in Great Britain. Designed originally 
for use on 132kV and 275kV transmission 
lines, it is suitable for higher or lower voltages. 


Line Fautt LOCATOR 

As stated above the locator operates by 
transmitting pulses, receiving the reflections 
that occur from any discontinuity in the line, 


and recording these events so that the 
distance of the fault can be deduced. The 
transmitted signal is generated in the locator 
in the form of 400V peak-to-peak pulses, 
each 5 microseconds long, at a mean fre- 
quency of 1000 kc/s and spaced at intervals 
of about 5 milliseconds. 

These pulses are coupled to the trans- 
mission line, as explained below and are 
transmitted along its length. Any discon- 
tinuity on the line means a change in the 
transmission characteristics of the system 
and causes a reflection. Such discontinuities 
may be small (for example the very existence 
of each tower creates some discontinuity) ; 
or they may be large, as in the case of a 
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flashover. The reflected pulses from these 
discontinuities appear on the trace of the 
cathode-ray tube in the receiver. 

To yield any useful information the whole 
process of recording the fault must be 
completed in the time interval between the 
operation of the first fault relay and the 
opening of the main circuit breaker on the 
line. This interval is of the order of 150 
milliseconds but the useful recording time 
is still further reduced because the initial 
striking of the fault arc produces transients 
and about 20 milliseconds must be allowed 
for them to die away before recording can be 
started. The fact that the camera shutter 
takes about 20 milliseconds to open after be- 
ing triggered provides the required time delay. 

Operation of the fault locator is initiated 
by an impulse from the fault relays in the 
line protection circuit (block diagram, Fig. 1) 
whereupon the camera is triggered and a 
gate of 100 or 120 milliseconds is produced. 





Fig. 2—Fault locator and photographic recorder for 
detecting the position of faults on transmission lines 


For its duration this gate causes the pulse- 
repetition-frequency (p.r.f.) generator to run 
at a frequency of about 200 pulses per second. 
This generator does two things: first, it 
triggers the time base and then, after a small 
delay to let the time base start, it triggers 
the transmitter. 

Pulses reflected from the line pass through 
the alternator (to prevent limiting) to the 
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receiver where they are amplified, detected 
and then displayed on the cathode-ray tube. 

Throughout the time-base sweep the gain 
of the receiver is varied to compensate for 
attenuation in the line and so present a line 
trace of constant amplitude. This compen- 
sation is effected by the level and amplitude 
circuit (Fig. 1) which produces a swept 
gain waveform that can be varied to suit 
any given line. 

To allow a long line to be examined 
more closely the equipment includes a 
separate high-speed time base which is set 
to scan about 15 miles of line. By adjusting 
the shift control associated with the voltage 
reference, the 15-mile scan can be moved to 
cover any section of a long line. In addition, 
the main time base can be preset to make the 
trace cover transmission line lengths from 
20 to 100 miles. 

The camera used in conjunction with this 
locator is a Shackman “* Autocamera Mk III” 
which resets itself automatically after photo- 
graphing each fault trace. Accordingly, if a 
sequence of several faults should occur each 
fault can be recorded before the film is 
developed for examination. 

The fact that the permanent features of 
the line (such as the towers and the ends of 
the line) can be identified as “ blips *’ on the 
trace provides a simple scale for range 
calibration. It is stated that the accuracy 
obtainable by this method of calibration is 
1 per cent of the length of the line or 3000ft, 
whichever is greater. The maximum range 
for fault recording is between 80 and 100 
miles, depending on local line conditions and 
the minimum range is about one mile. 


LocaTorR-LiIne COUPLING SYSTEMS 


The best method of coupling the fault 
locator to the line is through a series capaci- 
tor. In the absence of an existing coupling 
the simplest installation would consist of 
coupling condensers with a series inductor 
tuned to resonance at | Mc/s, together with 
a shunt network designed to serve as a 
bendpass filter. But if coupling condensers 
are already installed for carrier protection 
circuits, the same condensers can be used 
for coupling the locator to the line. 

Two rather different methods of coupling 
both the carrier and locator frequencies, 
without mutual interference, are shown in 
Figs. 3 and 4. In Fig. 3 the filter circuit A is 
tuned to reject the locator frequency, while 
the circuit B, considered as a whole, acts 
as an inductor which is in series resonance 
with the line coupling condenser at the 
carrier frequency. On the other hand, the 
filter circuit C accepts the locator frequency 
while the capacitance of the condenser D 
is low enough to reject the carrier frequency. 

However, the condenser D cannot be 
made small enough to reject the higher 
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Figs. 3 and 4—Two methods of coupling the line carrier and locator frequencies without mutual interference 





carrier frequencies. Where this limitation 
is applicable the circuit shown in Fig. 4 can 
be used ; the circuit D! is tuned to reject 
the carrier frequency while C’ still accepts 
the locator frequency. Both these coupling 
systems (Figs. 3 and 4) have sufficient band- 
width to work satisfactorily with the standard 
carrier frequencies. 

It is necessary, as in all coupling systems, 
to prevent feedback of r.f. power into the 
busbars or transformers at the sending end 
of the transmission line. Normally this 
condition is achieved by connecting a 
tuned rejector circuit or “ line trap ’’ between 
the coupling point and the station end of the 
line. When coupling the locator to the line 


+. 
@ EARTH 
v 
REO @ am BLUE 
4 / . 
YELLOW @ a @ YELLOW 
Lae “ 
BLUE @ W RED 


: ape 
Loonbeod/) 


AN 
N4 a | 
| 
|| 


INPUT 


Fig. 5—Suggested connections for use when coupling 
already exists to two phases out of three in a double- 
circuit line 
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Fig. 6—Connections to allow for monitoring of all 
six phases, to give more protection than the circuit 
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the rejection circuit is required to have two 
tuning points—one for the carrier frequencies 
and the other for the locator. 

Where there is already coupling to two 
phases out of three in a double-circuit line 
the scheme shown in Fig. 5 would normally 
be adopted. With this system, however, one 
must be prepared to accept the limitation 
that a phase-to-earth fault on the uncon- 
nected phases would not be detected. 

If more comprehensive protection is re- 
required the scheme shown in Fig. 6 is 


suggested. It allows for monitoring of all 
six phases without requiring complications 
@ EARTH 
e - —_— —- —— = - 
RED = 
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—- L- T 
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| me, ened 
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Fig. 7—Coupling for single-circuit line 


such as switching or the provision of separate 
displays for pairs of phases. Although this 
circuit will not detect short circuits between 
top and bottom phases, the shortcoming is 
not considered to be serious since line faults 
of this kind would usually be accompanied 
by faults on the middle phases and the latter 
would not escape detection. 

On single-circuit lines the coupling could 
be arranged simply as in Fig. 7 


Tape Cable 


A NovEL form of electrical conductor produced 
by Technograph Electronic Products  Ltd., 
25 Regent Street, London, S.W.1, is in the shape 
of tape cable ; it consists of flat flexible strips of 
copper sealed in between layers of melamine 


plastic, the maximum thickness of the “ sand- 
wich” being 0-007in. The cable has great 
flexibility over the temperature range —70 deg 





Tape cable 


to 140 deg. Cent ; it has high strength, at least 
40 Ib per inch width tensile (about 5000 Ib per 
square inch), and the electrical qualities are 
unimpaired by folding the tape or even crumpling 
it up to thrust it through holes. The flat trans- 
parent form of the cable facilitates inspection 
and tracing, while the high surface area of the 
conductors allows high current densities. The 
insulator resists not only high temperature 
but fungus, sunlight, salt water, acids, alkalis 
and alcohol, we are advised ; the breakdown 
voltage is 5-5kV rapidly applied, and the resis- 
tance 2 by 10'* ohms per inch. The intercon- 
ductor capacitance is low and predictable. 
Reductions in cable weight and bulk of up to 
80 per cent are claimed for the tape configuration. 
[Reply Card No. E7621]. 
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Glasgow Suburban Railway 
Electrification 


The first railway electrification in Scotland begins public operation on November 7, 
when electric trains will be introduced on the Glasgow suburban line from Airdrie 


to Helensburgh and Balloch, and its branches. 


The high-voltage single-phase a.c. 


system at SO c/s has been used, at 25kV at both ends of the route and at 6-25k\ 
in the central area. 


Y its acquisition of the Glasgow City and 

District Railway in 1887, the North 
British Railway came into possession of an 
underground line which tunnelled under 
2} miles of the city streets from Finnieston 
to High Street passing en route below the 
N.B.R. Glasgow terminus at Queen Street. 
In due course the line reached out to Airdrie 
in the east and to Balloch and Helensburgh 
in the west, with branches to Springburn, 








served by suburban trains from Glasgow 
Central station. Both phases of the electrifi- 
cation and some further proposals are shown 
in Fig. 1. 

Power for the lines north of the Clyde is 
supplied by the South of Scotland Electricity 
Board at 25kV to feeder stations at Parkhead, 
Dalreoch and Motherwell. Incoming sup- 
plies are controlled at the feeder stations by 
switchgear owned and maintained by the 


Bridgeton (Central), Hyndland and Milngavie, supply authority, but uniform with the 
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Fig. 1—Electrification of Glasgow suburban lines north and south of the river Clyde 


the whole forming a system linking the 
eastern and western suburban areas. All 


these sections have now been electrified on 
the 50 c/s single-phase system, and electric 
train services will begin on November 7. 
This undertaking, the first railway electrifi- 
cation in Scotland apart from the Glasgow 
Subway, is the first instalment of a scheme 
which also includes lines south of the Clyde 





other switchgear for the electrification and 
incoporated on railway switchboards. The 
system is so designed that it can continue 
to operate in the event of failure of any one 
supply point, and the 25kV sections of the 
overhead line are capable of carrying the 
through power required in this eventuality. 

On account of restricted clearances in the 
central area, particularly in the tunnel 


Fig. 2—Mimic diagram and 
control desk at Cathcart 
control station 
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sections, the contact wire is fed at 6°25kV 
between Carntyne (near Parkhead) and 
Westerton on the main line (84 miles); on 
the Springburn, Bridgeton and Milngavie 
branches (totalling some 6} miles); and 
round the loop through Clydebank Central 
(about four miles), These lower-voltage 
sections are supplied from Parkhead through 
sub-feeder stations at Finnieston and Wester- 
ton by means of a 25kV cable route 
following the tracks in ground-level reinforced 
concrete troughing. Gas-filled cable has been 
employed here for the first time on British 
Railways. The cable, supplied by British 
Insulated Callender’s Cables, Ltd., is of 
concentric construction, 0-2 square inches 
in cross section, consisting of a central core 
forming the high-voltage conductor and a 
neutral outer conductor. Sheathing is of 
lead with steel reinforcement. The core-to- 
core and core-to-sheath insulation is paper 
strip pre-impregnated with petroleum jelly. 

Charging cylinders for the nitrogen filling 
and control panels are installed at Parkhead 
feeder station, and at Finnieston and Wester- 
ton sub-feeder stations. In addition certain 
straight-through cable joints at approxi- 
mately 1500-2000 yard intervals are equipped 
as intermediate gas charging joints to facili- 
tate gassing and testing. 

To provide an incoming supply in the 
Airdrie area a sub-feeder station is situated 
at Coatbridge (Sunnyside) and is connected 
with Motherwell (a feeder station for lines 
south of the Clyde) by a 25kV oil-filled 
aluminium-conductor cable supplied by 
Associated Electrical Industries, Ltd. 

Power supplies are controlled from a 
control room at Cathcart (Fig. 2) by means of 
a voice-frequency system supplied by the 
Automatic Telephone and Electric Company, 
Ltd. This operates by the use of two fre- 
quencies, one common to all stations and the 
other particular to the station concerned. 
Both are transmitted together to initiate a 
control function. When the station required 
responds, the common frequency is re- 
moved and the individual item to be operated 
is located by impulse codes, formed by pulses 
of both frequencies arranged on a constant 
total basis, which first select the group of 
equipment concerned and then the device 
itself. The Cathcart mimic diagram is 
equipped with discrepancy switches and is 
therefore normally dark except when switch- 
gear is out of correspondence with a control 
key, or on occurrence of a fault. Check 
pushbuttons are provided for testing the 
indicator lamps representing all switchgear 
locations. There is also a facility for checking 
the operations of selecting and controlling a 
circuit-breaker by means of dummy circuit- 
breaker switches. Continuous telemetring 
is provided from the feeder points to the 
control room, where meters are incorporated 
in a wing of the desk and brought into 
operation by means of key switches. 

The board is built up of lin squares so that 
modifications to the diagram can readily be 
incorporated. Provision has been made in 
the stations’ equipment and facilities for 
control of the lines south of the Clyde in due 
course, and account has also been taken of 
the possibility of eventual electrification aiong 
the main line to Carlisle. Maintenance staff 
for the feeder stations are based on the 
control room, three men and a vehicle being 
permanently on hand. Two men (control 
room operator and assistant) are continuously 
on duty in the control room. 

Simple catenary overhead equipment has 
been used throughout the electrification so 
far, and the use of compound has only been 
considered for a section south of the Clyde 
between Newton and Motherwell which is 
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on a main line. On normal open track B.F.B. 
(broad flanged beam) masts are used, of 
sizes 6in by 6in, 7in by 7in, and 8in by 8in 
depending on the loading. At overlap spans, 
where two equipments have to be supported, 
the masts are double-channel, made up of 
two lengths of 9in by 3in or 12in by 34in 
channel, with spacers welded between. 
Double cantilever masts are erected at some 
places where structures could not be accom- 
modated on both sides of the track. 

Portal structures have been adopted at the 
mid-point of tension lengths, where there 
are more than two tracks, and in station 
areas. These consist of B.F.B. double- 
channel or four-angle welded rod or lattice 
masts and booms, dependent on the loading. 

In general weight-tensioned equipment has 
been used on the open line, and fixed- 
tension through junctions and complex 
layouts. Weight-tensioned spans are approxi- 
mately 14 miles in length (2880ft from the 
centre anchorage to each end). 

Neutral sections are installed in the 
overhead system where there is a change of 
voltage or a change of phase in the supply, 
and are five in number on the present lines. 
Both the carrier wire and section insulator 
forms of construction are used, and each is 
arranged to give four “dead” sections in 
series to prevent bridging of different supply 
phases by the pantographs of multiple-unit 
trains. In the carrier wire system an ad- 
ditional set of overhead equipment is 
installed alongside the through equipment to 
provide continuous pressure on the panto- 
graph so that the four sections may be 
raised out of contact in turn while the panto- 
graph is maintained in a normal operating 
position. Section insulators are installed, four 
in series in a normal stretch of catenary. 
Various designs are in use, and we understand 
that in the present electrification Pirelli- 
General Cable Works, Ltd., the contractor 
for the design and erection of the overhead 
equipment, has been able through its agree- 
ment with Brown-Boveri to introduce certain 
insulators of about a third the weight of 
some other designs in current use. 

Motorised switches, remotely controlled 
from Cathcart, are provided for energising 
parts of neutral sections in the event of a 
train stalling at one of these points. Insu- 
lation of line sections is provided for at 
various points by means of hand-operated 
switches on the overhead structures, and there 
are further sectional facilities at feeder and 
sub-feeder stations, and at ten track-section- 
ing cabins. 

Booster transformers are installed at 2-mile 
intervals and connected to a return feeder 
cable, the latter being bonded to the running 
rails at points | mile each side of every 
booster transformer site. 

Some particulars of the civil engineering 
work required for this electrification were 
given in our January | issue. In addition 
to the provision of clearances, this has 
included the construction of new island- 
platform stations at Hyndland and Gars- 
cadden Hyndland, on the main line, 
replaces the old Hyndland station at the end 
of a short span now used for access to the 
new electric rolling stock depot. This 
change has enabled a train service of eight 
trains an hour to be given at Hyndland as 
compared with eighteen a day when the 
station was a branch line terminal. Subway 
and footbridge access to the new station 
have been planned. The improvement 
in facilities for the district has also made 
it possible to close the nearby Crow 
Road station on the former Caledonian 
line. 

The new rolling stock depot building at 


Hyndland encloses three inspection-pit roads, 
each holding a six-car set, and is sited to 
allow future extension for holding nine-car sets 
if required. Each pit contains a narrow- 
gauge rail track on which hand trollies can 
be run for removing and replacing brake 
blocks, which are delivered to and removed 
from the pits by means of fork lift trucks. 

A motormen’s training school has been 


established at the depot. Former steam 
locomotive drivers receive a_ three-week 
course consisting of one week on basic 


electricity in the class room, a further week 
of inspecting and handling the stock in the 
depot and sidings, and a final 
driving on the road. 

The line has been resignalled with multiple- 
aspect colour-lights, using multi-unit signals 
except in two or three places where search- 
lights have been installed because obstruc- 
tions would have interfered with the sighting 
at the upper aspects in a multi-unit signal. 
A limited number of semaphores has been 
retained. New route-relay interblockings, 
using the ““ NX” entry-and-exit system of 
Associated Electrical Industries—-GRS, Ltd., 
have been provided at Hyndland and 
Dumbarton. At Hyndland the working of a 
triangular junction has been simplified in 
busy periods by enabling the signalman to set 
groups of signals for fully automatic working 
and concentrate on control of the junction 
itself. Train describers are incorporated in 
a separate track diagram above the panel 
and show the code numbers of trains at 
positions corresponding to signals they are 
approaching. 

The whole line now has continuous track- 
circuiting with single-rail d.c. track circuits. 
Twenty-three boxes have been modernised 
as “hybrids,” that is to say, signals are 
controlled by panel keys but points and shunt 
signals are worked from lever frames. The 
contractor for this work was the Siemens and 
General Electric Railway Signal Company, 
Ltd. Twelve new lever frames were provided 
and five boxes (at Ballock, Helensburgh, 
Bowling, Bellgrove and Airdrie) were renewed 
by the erection of new buildings. Of sixty-one 
boxes in use prior to the electrification 
scheme, thirty-three have been closed. 

The multiple-unit rolling stock consists of 
ninety-one three-car sets (Fig. 3) built by the 


week of 
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Pressed Steel Company, Ltd., at Linwood, 
Renfrewshire. Front windows of driving 
cabs are curved to join the sides, and glass 
partitions between the passenger saloons and 
the cabs give travellers a forward or rearward 
view similar to that enjoyed in many diesel 
trains. The traction equipment, for which the 
contractor was the Traction Division of 
Associated Electrical Industries, Ltd., com- 
prises four 975V, 220 h.p. motors supplied 
in parallel groups of two in series from a 
bridge of four air-cooled single-anode exci- 
tron rectifiers. For preheating, a resistance 
is connected across the bridge under the 
control of thermostats, the motor circuit 
being simultaneously isolated by interlocks. 
A current of IO0A at notch-| voltage is 
circulated through the resistance until the 
rectifier temperature has risen sufficiently for 
load to be applied. Further thermostats 
control pneumatically-operated shutters in 
the rectifier cubicle walls so that in light load 
or low-temperature conditions while running 
the cooling air is recirculated 

Notching is controlled by a camshaft 
driven by an electric motor. Resistance 
transition is employed, and the same resistors 
are reconnected in series with the transformer 
secondary tappings to provide intermediate 
steps during acceleration. A weak-field step, 
giving 40 per cent reduction, is obtained by 
field-diversion and there is a permanent non- 
inductive shunt across the mains field 
windings to by-pass ripple. Further smooth- 
ing is provided by one oil-cooled choke 
for each traction motor. 


The sets are equipped with magnetic 
receivers, Operating in conjunction with 
inductors mounted in the six-foot way at 


voltage changeover points, to control the 
voltage selection system. This was seen in 
operation during a tour of the electrification 
on October 25. We noted that no action was 
required by the motorman who, on starting 
from Westerton under clear signals on the 
6-25kV section, advanced his controller at 
once to the full speed position. On approach- 
ing the changeover to 25kV, the process 
of opening the circuit-breaker, throwing the 
changeover switch, reclosing the circuit- 
breaker, and notching up again to weak field 


followed automatically but with impercep- 
tible effects in the train. 





Fig. 3— ane ob oe Oe a section. An outerlap span is seen terminating on 
the structure in the centre of the picture 
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Queen’s Speech 

Not very much of interest to engineers was 
mentioned in the Queen’s Speech to Parliament 
on Tuesday, November |. The Government is 
to introduce legislation to enable the United 
Kingdom in common with others to help the 
Governments of India and Pakistan to finance 
the construction of important works in the 
Indus River Basin. Legislation will also be 
introduced to amend the law relating to land 
drainage in England and Wales. Awards for 
students at universities and for those taking 
comparable courses at other institutions of 
higher education will be granted on an improved 
basis. There will be legislation to amend the 
Weights and Measures Acts, to provide financial 
assistance towards the construction of a new 
Atlantic liner to replace the ** Queen Mary,” to 
promote greater safety on the roads, and, in 
order to relieve traffic congestion in London, to 
make possible the construction of an under- 
ground car park under part of Hyde Park. The 
Government also intends to submit to Parlia- 
ment proposals for reforming the structure and 
functions of the British Transport Commission 


Joint Meetings on Applications of 
Electricity in Aircraft 

THe Councils of The Institution of Electrical 
Engineers and of the Royal Aeronautical 
Society have recognised the growing need to 
provide a forum whereby engineers engaged 
respectively in the fields of electrical engineering 
and of aircraft construction can meet to discuss 
problems and new ideas affecting their common 
interest in aircraft electrical engineering. A 
joint committee, of which Professor G. A. 
Whitfield of the College of Aeronautics, Cran- 
field, is the chairman, was recently formed by 
the two organisations to consider ways and 
means of stimulating discussion of these matters, 
and it has now been agreed that this can best be 
done by arranging for joint meetings of the two 
organisations in London and for the formation 
of joint groups in the provinces. It is intended 
that meetings of the joint groups should be 
informal, and in the nature of colloquia, designed 
to interest technicians as well as aeronautical 
and electrical engineers. To launch the scheme 
there will be an inaugural meeting at the Institu- 
tion of Electrical Engineers, Savoy Place, 
London, W.C.2, on Friday, November 11, 1960 
at 5.30 p.m. (tea 5 p.m.) when The Rt. Hon. 
The Viscount Caldecote, will deliver a lecture 
on * The Future of * Electrics * and * Electronics ’ 
in Aircraft and Guided Missiles.” 


Load Handling Trollies 


A SMALL trolley has been introduced in two 
forms by Collico, Ltd., London Scottish House, 
London Road, Barking, Essex, to facilitate the 
movement of loads of up to 4 cwt in factories, 
stores, warehouses and similar establishments. 
The four-castor model shown in our illustration 





has a 15in by 14in platform of heavy gauge sheet 
steel to which is fixed a non-slip mat of corrugated 
rubber. Its casters are fitted with saucer shaped 
wheels inclined at an angle of 45 deg. The 
platform height is 34in, enabling the trolley to be 
centred under loads when one end is raised a 
reasonably short height 

The other model of trolley, for loads up to 
3 cwt, is of ** T ~ shape with three similar castors 
It is built up from * U ™ section steel and plates 
to provide a rigid beam structure. To prevent 
loads slipping, the trolley has square-section 
rubber bars fixed in steel channels welded to the 
leg and cross piece. Its overall height is 44in. 
As the square platform trolley weighs only 11 Ib 
and the * T ” shape trolley 9 Ib these units can be 
readily included in the handling kits of delivery 
vehicles. 

(Reply Card No. E7653} 


Shipbuilding Returns 


LLoyb’s REGISTER OF SHIPBUILDING has issued 
its returns for the quarter ended September 30 
and records that 262 ships of 1,753,843 tons 
gross were under construction; the lowest 
figure since June, 1946. Of the total, thirty-four 
ships of 252,637 tons, representing 14-4 per 
cent, are for registration abroad and during the 
quarter sixty-two ships of 179,398 tons were 
commenced, fifty-three ships of 267,468 tons 
were launched and sixty-one ships of 297,072 
tons were completed. Oil tankers totalled fifty- 
two ships of 833,700 tons or 47-5 per cent of 
the tonnage under construction. Work in hand 
abroad, excluding China, East Germany and 
Russia, amounted to 1226 ships of 7,057,573 
tons gross, of which oil tankers accounted for 
199 ships of 3,201,664 tons, or 45-4 per cent, and 
of which, the tonnage for export totalled 
3,077,173 tons at 43-6 per cent. The quarter's 
progress included : 471 ships of 1,512,703 tons 
commenced, 456 ships of 1,569,448 tons launched, 
and 443 ships of 1,750,479 tons completed. 
Throughout the world there are 1488 steamships 
and motor ships of 8,811,416 tons gross under 
construction ; the share of Great Britain and 
Northern Ireland is 19-9 per cent (page 1/69) 
Oil tankers account for 251 ships of 4,035,364 
tons gross, or 45-8 per cent, which is 323,249 
tons less than the previous quarter. Tonnage 
building for export amounts to 3,329,810 tons 
of which 17-7 per cent is being built in Japan, 
16-6 per cent in Germany, 14-1 per cent in 
Sweden, 11-4 per cent in the Netherlands, and 
7-6 per cent in Great Britain and Northern 
Ireland. The main countries importing tonnage 
are Liberia 689,717 tons, Norway 618,037 tons, 
and Great Britain and Northern Ireland 537,610 
tons. Of the tonnage under construction 
throughout the world 4,564,149 tons, or 51-8 
per cent, are to be classed with Lloyd’s Register. 


Lightweight X-Ray Unit 
A PORTABLE X-ray equipment of 150kV 
capacity and weighing only 514 Ib, introduced by 






4 cwt capacity trolley 















Pantak, Ltd., Vale Road, Windsor, Berks, is 
shown in the illustration below. It is known as 
the ** Baltospot G150 ” is available in two models, 
one with a head having a 60 deg. fie.d and the 
other a 360 deg. field. In both units the beam 
angle is 35 deg. and the head is offset. The focal 
spot size of the tungsten target on the 60 deg 
head is 1-Smm by |-Smm whilst that for the 
other head is 0-8mm by 2-Imm. A particular 
advantage of the offset head is its use in the 





Portable 150kV capacity X-ray set with offset head 


examination of closed vessels of small diameter 
the examination of a 3ft diameter tubular vessel 
with a welded dished end being well within the 
capacity of the unit. 

In these equipments sulphur hexafluoride is used 
for both insulation and cooling of the X-ray tube, 
forced circulation cooling of the anode being 
effected by an internal blower. The tankhead is 
of drawn aluminium with bolted dished ends 
The protection devices fitted include shock 
absorbent mountings for the tube in the tank head 
and for the tankhead in the cradle and a thermo- 
switch is fitted to guard against excessive tempera- 
ture rises. The tankhead is Ift 9in high and its 
diameter is 8}in. 

The control unit of the set operates from a 
220V, 50/60 c/s, a.c. supply, using 6A, and accom- 
modates main fluctuations of 10 per cent either 
way. Stepless design kilovoltage and tube 
current controls incorporated, give continuously 
variable control. Experimental exposure charts 
for 16in and 28in focus/object distances are 
supplied in the lid of the control case 

{Reply Card No. E7655] 


Optical Depth Control for Horizontal 
Boring Machines 


To assist in co-ordinate setting, an optical 
depth control device can now be provided for the 
travelling spindle of the Series 45 or 72 horizental 
boring machines, and No. 2 or 3 patent horizontal! 
boring machines made by H. W. Kearns and 
Co., Ltd., Broadheath, Manchester. This setting 
system employs an accurately graduated rule and 
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large projection screen. As can be seen in the 
illustration, the fixed scale is mounted on the 
spindle, feed bracket and it is not subject to wear. 
An optical unit carries the projection screen on 
which a vernier subdivides the magnified main 
scale readings into thousandths of an inch or 
one-hundredths of a millimetre. 

By clamping of the bearing to the travelling 
spindle, the spindle can be gripped in the most 
convenient position for the workpiece to be 
machined. Subsequent fine adjustment on the 
scale mounting enables the readings to be set at 
zero or the nearest whole number. For most 
work the 12in or 305mm length of traverse 
provided is considered sufficient for setting 
purposes, but by reclamping the rear spindle 
bearing the full spindle traverse can be used. 

The 4in by 14in projection screen is protected 
by a toughened glass plate and parallax errors are 
eliminated because both the vernier and the image 
of the scale are on the same surface. Screen 
readings are transposed and reflected by a mirror. 
The maker points out that by using normal 
spindle feed rates continuous readings may be 
taken from the main scale to 0-Olin or 0- Imm. 
Final reading and setting is direct to 0-00lin or 
0-0lmm. 

[Reply Card No. E7656] 


Turbine Engine Handling System 


THERE was demonstrated recently in this 
country the system of ground support equipment 
developed by the Air Logistics Corporation, 
Pasadena, California, for use with jet propulsion 
engines. The essence of this system is that the 
engine is supported from a pair of rails of 60in 
guage and never hung from slings or any other 
flexible tackle, thus safeguarding the extremely 
expensive power units. These rails are mounted 
on a number of different trailers and can be 
coupled end to end so that an engine can be 
transferred by rolling from one trailer to another. 
This means that an engine need occupy a 
“ positioning trailer only when it is being fitted 
to or removed from an aircraft, and thus the 
positioning trailer can be designed to afford a full 
six degrees of freedom without the total investment 
becoming excessive. The trailers also match up 
with storage and maintenance stands, including a 
roll-over stand (on this, the engine can be 
supported from two 6ft diameter rings and the 
rails removed for ease of access to all com- 
ponents). There are, to complete a range of 
air-portable support equipment, a pair of trailers 
which constitute a test plant, one comprising a 
thrust dynamometer and the other a control 
booth and fuel tank, 

The principle of the Air-Log system will be 
apparent from our illustration. The rails that 
are common to all the items are extrusions of 
aluminium alloy, I section for engines up to 
8000 Ib in weight and Y section above that. 
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Optical depth control device 
fitted to travelling spindle 
of horizontal boring machine 


Each has a male and a female end and they are 
held together by locking pins. An engine to be 
handled is fitted with adapters which terminate in 
little carriages with either one or two rollers 
bearing on the upper surface of the rail ; to move 
the load along the rail, the rollers are turned by 
4in square drive sockets. Each carriage can be 
held fast by a brake that clamps on to the upper 
and lower faces of the top flange and does not 
increase the load on the roller. Carriages with 
two rollers may have an additional roller which 
can be locked beneath the flange so that the 
carriage will support “up” loads. The 
transportation trailer is very simple, relying 
on the flexibility of the tyres, frame and 
rails to keep all the wheels on the ground ; 
some models have the wheels on rotating arms 
to allow the height of the trailer to be varied. 

The installation and removal trailer, on the 
other hand, is mechanically complex. Starting 
from the bottom and working up, each wheel is 
located by a pair of ball joints at the end of arms 
swinging in the longitudinal plane ; the track 
rods can either be connected to the towing 
arm or, by virtue of quickly detachable couplings, 
to points on the frame which locate the wheels in 


the transverse plane and thus allow the trailer to 
enter confined spaces. The lower arm of each 
pair is held down by a hydraulic ram and is 
joined to its opposite number the other side of the 
trailer by a torsion tube, so that although the 
two rams at each end are in parallel the suspension 
is stiff in roll. The two arms are not parallel 
when the tube is unloaded ; in the event of an 
inadvertent loss of oil, one of the arms is arrested 
by a mechanical stop, and the setting of the arms 
on the tube is such that this arm carries least load 
with the chassis level. The weight of the chassis 
can be transferred to four extensible feet inboard 
of the swinging arms. The rams at the two ends 
are suppliéd by separate hand pumps. 

On the chassis is mounted the lifting linkage 
visible in our illustrations. The relief valves 
lowering the rails are set on the rams them- 
selves so that no hose failure can drop the 
load. Again, the two ends are separately driven 
so that the attitude in pitch can be controlled. 

At each end of the lift there is a slide which 
can be driven from side to side by a screw-jack 
turned by a 4in square socket. This slide is 
faced with graphite by the Electrolube process ; 
hence it does not need oil or grease (unlike the 
screw-jack) and does not become clogged in a 
dusty environment. The two slides are moved 
independently to yaw the the engine. 

On each slide is mounted a set of concave 
rollers supporting the arc of tube that carries the 
rails. To roll the engine, these tubes, which are 
also graphite faced, are rolled over the rollers by, 
of course, only one jack 

The final degree of freedom, fore and aft 
movement, is available by rolling the engine to 
and fro along the rails. To save time, the lifting 
motions can be powered by a removable hydraulic 
power pack which is seen in our illustration ; 
it can have either 400 or 60 cycle motors, weighing 
in the respective cases 56 Ib or 80 Ib. 

It may not be appreciated from the illustration 
that the large majority of the components that 
appear in numbers are special forgings and 
castings, and that, apart from the rails themselves, 
only a minority of components are fabricated 
from rolled or extruded stock ; thus the equip- 
ment gives the impression of being of machine 
tool quality. 

This and other ground equipment will be 
marketed in this country by Airiog Ltd., Braby 
House, Smithfield Street, London, E.C.1 

[Reply Card No. E7661] 


Air-Log positioning trailer carrying a ‘‘ Conway” engine for a DC-8; the deep sliding cowl of the 
ejector-reverser system can be contrasted with — Rolls-Royce reverser on the power plant for a Boeing 
- ** on the right 
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Stamford By-Pass 


On Monday the Minister of Transport, 
Mr. Ernest Marples, opened a length of new 
road which by-passes Stamford. The scheme 
is one of the series of improvements which are 
being undertaken on the A.I route, and it 
includes realignment and enlargement to dual 
carriageways of A.1l to the south of Stamford, 
such that altogether about 84 miles of road, 
partly to motorway standard, has been con- 
structed 

The scheme commences at the south at 
Wansford, whence the reconstructed A.1 is 
followed for about 4 miles to Carpenter’s Lodge. 
This part of the road is not to motorway stand- 
ards but both sections have dual 24ft carriage- 
ways. The by-pass then follows a new route to 
the north-west for about 44 miles. There is a 
roundabout junction at this point, and there are 
three intermediate two-level junctions along the 
length of the by-pass and a terminal roundabout 
where it rejoins the A.l. There are nine main 
bridges on the by-pass, and in addition there are 
two accommodation accesses giving access under 
it for large farm machines, a cattle creep and 
two flood arches in the embankment over the 
Welland Valley, as well as several drainage cul- 
verts. The road passes through four counties, 
namely the Soke of Peterborough, Northampton- 
shire, Rutland and Lincolnshire (Kesteven), 
Stamford itself being situated at the junction of 
the boundaries of the Soke, Rutland, and 
Lincolnshire 


Design Standards for Stamford By-Pass 


(a) Speed 70 m.p.h 


(>) Horizontal curves Minimum | deg. 48 mins (3183f 
radius). The majority of the curves 
are of much greater radius than this, 
and all curves under | deg. (5730ft 
radius) have spiral transition curves 

(c) Superelevation All curves are superelevated, having | 
in 40 superelevation, but all curves 
under this radius have varying super- 
elevation to a maximum of | in 28 
Norma! cross-fall is 1 in 40 on the 
by-pass and | in 48 on the A.l 
widening 

(d) Sight line Generally in excess of 1000ft for 3ft 9in 
height of driver's eye level to a 
3ft Yin object 

(e) Gradients Maximum | in 30 

(/) Headroom Minimum clearance 1l6ft 6in but 
generally nearer 17ft Oin at all 
bridges 

(g) Carriageway con- 


Based on 20,000 ib wheel load 

Designed on Ministry of Transport 
standard loading and checked for 
H.B. loading for all bridges carrying 
dual carriageway 


struction 
(A) Bridge construction 


Throughout the 84-mile length of road, 
carriageway construction is uniform except 
where a footpath at present adjoins the carriage- 
way of the existing A.1. A 12in by 6in precast 
concrete flush rippling kerb is being used except 
at this footpath. The kerbing has a serrated 


top with 4in deep indentations 6in wide at 6in 
spacings, and gives audible warning to the 
driver that he is on the edge of the carriageway 
The kerb is bedded on an 18in wide by 12in deep 
concrete base which acts as a haunch to the road 
construction and which in turn is founded on a 
4in layer of granular sub-base to provide trans- 


Warren Road bridge nearing completion 





verse drainage from the sub-base under the 
carriageway 

The construction of the carriageway is as 
follows : 14in hot rolled granite asphalt wearing 
course with 55 per cent granite of 4in maximum 
size ; 24in hot rolled gravel asphalt base course ; 
8in lean mix concrete base; 10in minimum 
granular sub-base. The depth of the granular 
sub-base varied if C.B.R. tests determined that a 
greater depth of road construction was required. 

The hard shoulders extend for 8ft from the 
back of the 12in wide marker kerbing, and are 
continuous on the by-pass. The construction is 
9in deep with 44in of stone as a base, and 4tin 
of mixed stone, sand and loamy topsoil as a 
top course, which will be seeded 

The overall width of the finished road is 88ft 
with two 12ft 6in side verges which incorporate 
the hard shoulders, a 15ft wide central reserva- 
tion, and two 24ft carriageways 

There was 1,100,000 cubic yards of excavation 
on the by-pass. Some of the cuttings are in 
limestone ; slopes here are | to 1 below the rock 
line. In other places where clay is encountered 
the slopes in the cuttings are 3 to |. The excavated 
clay forms a core to the embankment between 
the A.43 and the railway, and this core has side 
slopes of 3 to 1, although the finished embank- 
ment, of rocky material, is at 14 to 1. Where 
the embankment crosses the flood plain in the 
Welland Valley, its banks are pitched to a 
height of approximately 7ft to prevent scour in 
times of flood. On all embankments over 10ft 
high a corrugated metal guard rail is used 
alongside the hard shoulder with its centre 
Ift 6in above ground level 

The surface water from the carriageways and 
hard shoulders passes into longitudinal rubble- 
filled drains with porous concrete pipes in the 
bottom, these drains being next to the outer 
edges of the hard shoulder and, on superelevated 
section, in the centre verge 3ft from the edge of 
the high carriageway. The space between this 
drain and the carriageway in these cases is 
constructed as a hard shoulder 

Where the formation is on impermeable 
material, the sub-base of the carriageway con- 
nects to the rubble drains to provide transverse 
drainage of the sub-base. The rubble drains 
discharge into either existing water courses 
direct, or into new dykes. In all cases where the 
grounds falls towards the bottom of an embank- 
ment or the top of a cutting, intersecting dykes 
are constructed 

The existing water courses that cross the new 
road are piped underneath, using corrugated 
riveted metal pipes. In one case near the River 
Gwash, and where water passes direct from the 
road through closed pipes to the river, petrol 
interceptors are incorporated to prevent pol- 
lution 

There are fourteen bridges on the by-pass. 
An exception was made to the standard cellular 
deck structures at Warren Road overbridge, 
which is illustrated. Here it was felt that a 
single span would be most suitable, as on 
travelling northwards out of the cutting this 
would frame an excellent view across the River 
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Welland Valley without any obstruction from 
piers. It was therefore decided to design this 
bridge as a single span portal frame of 99ft clear 
span. The fourteen main structures embodied 
in the scheme, with the exception of the Great 
Casterton Bridge, are of normal reinforced 
concrete construction. 

The scheme was designed by, for the Wansford 
to Carpenter's Lodge section, the North Midland 
Divisional Road Engineer and, for the by-pass, 
the consulting engineers, Messrs. Stirling, 
Maynard and Partners The main contractor 
was A. Monk and Co., Ltd., and the cost of the 
scheme was over £1,€00,000 


High-Voltage Resistors 
A RANGE of high-voltage resistors has been 
added to the “ Metox” (metal-oxide) resistors 
made by Welwyn Electric, Ltd., Bedlington, 
Northumberland. The values of resistance range 
from 2 to 500 megohms with a tolerance of 
5 per cent, the maximum operating voltages 
being 10kV, d.c., continuous and SOkV, pulse. 
These resistors were developed in conjunction 
with the United Kingdom Atomic Energy 
Authority to meet a need for better stability and 
reliability than were available with carbon or 





High-voltage metal-oxide resistors with a tolerance 
of +5 per cent resistance and a load stability better 
than 1 per cent 


wire-wound high-voltage resistors. The resistance 
element is a metal-oxide film of substantial 
thickness, which is a modification of that used 
on the existing range of “ Metox”™ power 
resistors. The element is bonded to the surface 
of selected ceramic formers at high temperature 
and is encased in silicone rubber to give insu- 
lation as well as mechanical protection. 

As illustrated here the resistors are available 
either with wire terminals (14in long) or with 
threaded caps. In the latter case one end of the 
resistor has a projecting terminal with a 4 B.A 
thread, while the other end is correspondingly 
tapped, 4 B.A. Threaded-cap resistors can 
conveniently be connected in a compact series 
stack. They are also recommended for use 
in vacuum or under high pressure as they are 
designed to allow equalisation of internal and 
external pressures. 

The main dimensions are as follows 


Type F441} F44D 
Terminals Threaded cap Wire 
Dimensions (in) 
Diameter fe A 
Body length 1¢ te 1 53/6444 
The maximum voltage is 10kV, d.c., continuous 


for resistors between 100 and 500 megohms. 
For resistance values below 100 megohms the 
maximum continuous voltage is limited by the 
permissible heat dissipation ; typical values are 
7-5kV for 50 megohms and 4kV for 20 megohms 
Pulses of 5O0kV may be applied provided that 
their duration and frequency of repetition 
cause a mean dissipation of not more than 1W 

In resistors up to 50 megohms the temperature 
coefficient of resistance does not exceed 0-15 
per cent per deg. Cent. and is negative. In 
resistors above 50 megohms the coefficient does 
not exceed 0-25 per cent per deg. Cent. Stability 
on long term continuous or pulse loading is 
stated to be better than | per cent. The stability 
after six months’ storage under normal condi- 
tions is given as within 0-5 per cent of the 
nominal value. The maximum operating tem- 
perature is 100 deg. Cent. 
[Reply Card No. E7672] 
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Duplex Head, Multi-Spindle Drilling 
Machine 


A pupLex head, bogie type, multi-spindle 
drilling machine, recently designed and manu- 
factured by Kitchen and Wade, Ltd., Halifax, 
for a bridge-building firm in the United States, 
is illustrated below. A similar machine with a 
single head has also been supplied to the same 
order. The bogie base structure, suitable for 
operating on rails at 15ft centres, comprises a 
rigid cross rail with machined slideways bolted 
and dowelled to a bogie carriage at each end. 
Each bogie carriage has two convex-faced bogie 
wheels. One carriage has at each end a roller 
bracket with two guide rollers, of which the 
inner one is on a fixed centre and the outer has 
means of eccentric adjustment in respect to the 
rail. With this means of adjustment of guide 
rollers at each end of the bogie, the alignment of 
the cross rail at right angles to the track is 
maintained when traversing the machine. 

The machine is traversed along the track by a 
3 h.p. motor and worm reduction gearbox, 
mounted at the rear of the cross rail, driving the 
rear bogie wheels through a cross shaft, sprocket 
wheels and chains. After traversing by power, fine 
adjustment of the machine along the track is 
effected through a large handwheel. The robust 
box-section columns are moved along the cross 
rail slides through handwheel-operated rack 
and pinion gearing. When a column is in 
position it is rigidly locked by hand-operated 
clamps to the cross rail. 

The front face of each column is machined to 
support a drilling head complete with its traverse 
base, the traversing parts of the drill head being 
balanced by a dead weight suspended in the 
interior of the column. This method of assembly 
makes it a simple operation to remove a complete 
drilling unit from its column for horizontal 
mounting on a portable traversing base, so that 
work which cannot be accommodated on the 
bogie machine can be done. This is a special 
feature requested by the customer, and two 
portable traversing bases are being supplied to 
accommodate the two drill heads from the 
duplex head machine. Provision is made on both 


SHORTER REPORTS (Continued) 


the columns and the traversing bases for accurate 
location of the drill heads to ensure that the 


removal and refitting can be accomplished 
without loss of alignment. Furthermore, the 
electrical wiring system is so arranged that it can 
be easily disconnected and reconnected without 
any possibility of wrong connections being made. 

Each drilling head comprises a Kitchen and 
Wade “ D.7D” unit, driven by 124 h.p. motor 
and having nominally one speed and one rate 
of feed. These feed end speed rates can, however, 
be changed by pick-off gears which are easily 
accessible. The machine illustrated is arranged 
for drilling four #in diameter holes at a pene- 
tration rate of 3jin per minute. A four-spindle 
multi-head bolted and dowelled to the leading 
face of the unit head has machined slideways 
bearing on the traverse base. Each spindle has 
a No. 3 Morse taper adjustable socket allowing 
ljin adjustment to compensate for varying 
lengths of drills. 

The spindles are mounted in pairs on two slide 
bases which are located and clamped in tee slots 
on the multi-head face, the slide bases being 
manually adjustable in one direction for varying 
centre distances up to 6in. One spindle is fixed 
on its slide base and the other three have means 
of individual adjustment by traverse screw at 
right angles to the adjustment of the bases. 
A graduated dial provided for each traversing 
spindle shows the centre distance from the fixed 
spindle. The minimum setting distance between 
adjacent spindles is 24in and the maximum 
centre distance of outer spindles is 18in. Each 
spindle is fitted with a gag which, when with- 
drawn, allows 4in retraction of the spindle; thus 
a pattern of two or three holes may be drilled 
without need for removing the drills from the 
other spindles. 

The maximum and minimum centre distances 
of the drill heads on the duplex machine are 
11ft Oin and 4ft lin respectively, giving a maxi- 
mum distance between the fixed spindles of 
lift 6in. Each drill head has 18in of traverse 
on its slide, and is arranged for a _push- 
button started, fully automatic working cycle of 
rapid approach, feed preset distance, rapid 
return and stop. The distances for rapid approach 





Bogie design duplex-head drilling machine fitted with four-spindle multi-heads 
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and feed are set by adjustable trip dogs. Push- 
button panels controlling the drilling heads each 
have, in addition to the start cycle and emergency 
stop buttons, inching buttons to facilitate setting 
up of the cycle distances 

The single head machine supplied by the 
maker to the same order is similar in all respects 
to the dupiex head machine except that it has a 
maximum drilling pattern of 18in by 12in and its 
column has a traverse of 11ft along the cross rail. 

[Reply Card No. E7681] 


Birmingham-Preston Motorway 
Progress 


ContrRActs for building a further 19 miles of 
the Birmingham-Preston Motorway, between the 
northern end of the Stafford by-pass and the 
Cheshire boundary, are about to be let, the 
Ministry of Transport states. The Minister has 
authorised the Staffordshire County Council to 
accept tenders from John Laing and Son, Ltd., 
amounting to £7,078,149 for this work, which will 
be carried out in three adjoining contracts to 
be completed in twenty-three months 

The major viaducts and rail bridges on the 
motorway between Dunston and Preston are 
already under construction and a contract for 
the 7 miles of motorway forming a by-pass to 
Stafford and a }-mile “ all-purpose road” was 
let to John Laing and Son, Ltd., in June this year 

Between the northern end of the Stafford 
By-pass section and Hanchurch, a distance of 
some 9 miles, the motorway will run roughly 
parallel to and a mile to the west of the Stafford- 
Stoke road (A.34). At Hanchurch it will swing 
north-westwards towards Madeley and then 
proceed northwards to cross the Staffordshire- 
Cheshire boundary east of Barthomley 

The motorway will have two 36ft wide carriage- 
ways, each with a 10ft wide hard shoulder and 
separated by a 15ft wide central reserve. Con- 
struction of forty-one bridges will be necessary 
There will be a junction with the Newcastle- 
Eccleshall road (A.519) at Hanchurch, and it is 
proposed that a short length of new trunk road 
should be built later between this junction and 
A.34 at Hanford. It is also proposed to build 
later a new trunk road running from Talke to 
Balterley Heath and connecting with the motor- 
way where it crosses the Staffordshire-Cheshire 
boundary. These two new trunk roads will 
connect between the motorway and the northern 
and southern parts of the Potteries. The works 
have been designed for the Ministry of Transport 
by the agent authority, Staffordshire County 
Council (county surveyor, Mr. F. Jepson, O.B.E., 
M.I.C.E.). 

The next stage will be the construction of the 
26-mile length between Warrington and Preston. 
Mr. Marples has recently authorised the Lanca- 
shire County Council, as his Agents, to re-invite 
tenders for this work (as announced in THE 
ENGINEER recently) and the Ministry hopes that 
construction will start early next year, and also 
that tenders for the intervening length of motor- 
way in Cheshire will be invited shortly. 

A draft scheme for the extension of the motor- 
way southwards between Dunston and Coleshill 
has been published and representations concern- 
ing the proposed line are now being studied. 
It is intended that the whole motorway between 
Dunston and Preston shall be completed in time 
for the main summer traffic of 1963 


Launches and Trial Trips 


Naess ENpEAVouR, oil tanker; built by the 
Netherlands Dock and Shipbuilding Company for 
the Norness Shipping Company Inc.; length between 
perpendiculars 705ft 44in, breadth 103ft 6in, depth 
50ft Ofin, draught 37ft 6in, deadweight 47,600 tons ; 
two 812kW turbo generators, one 325kW diesel- 
driven generator; one set of N.D.S.M.-Parsons 
geared turbines, 17,600 s.h.p. steam supplied at 
600 Ib per square inch gauge and 800 deg. Fah. by 
two N.D.S.M.-Babcock and Wilcox boilers, speed 
17 knots. Launch, September 3. 
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British Trade Fair, Moscow 

At a press conference held in London 
last Monday details of the British Trade 
Fair which will be held in Sokolniki Park of 
Culture and Rest, Moscow, from May 19 to 
June 4, 1961, were announced. The fair is 
being held under the joint sponsorship of the 
Association of British Chambers’ of 
Commerce and the All-Union Chamber of 
Commerce of the U.S.S.R. It is to be 
followed by a Soviet Trade and Industrial 
Exhibition to be held at Earls Court, London, 
from July 7 to 29, 1961, under the same joint 
sponsorship. The fair has been organised by 
Industrial and Trade Fairs, Ltd. 

The site of the British fair occupies an area 
of about 23 acres, or over 1,000,000 square 
feet. There are four exhibition halls, the 
total gross covered area being 228,000 square 
feet, and in addition some exhibitors will 
display their products on open air sites. A 
total of 621 companies, many of them 
engineering firms, are taking part in the fair 
and the organisers have announced that all 
available space has been booked. 

Addressing the conference, Sir James 
Hutchison, president of the Association of 
British Chambers of Commerce, pointed out 
that the British Trade Fair would be by far 
the largest foreign fair ever to have been 
held in the Soviet Union, and it had been 
estimated that about 1,000,000 Soviet people 
would visit it. Another main point Sir James 
said he would like to make was that this was 
unashamedly and intentionally a trade fair; 
we were going to Moscow to trade, to sell, 
and to do business. 

The Board of Trade exhibit at the Moscow 
fair will occupy some 10,000 square feet in one 
of the pavilions, and its theme will be British 
achievements in science and technology. 
Mr. Maudling, president of the Board of 
Trade, said at the conference that the Soviet 
market was a difficult one. At present, he 
added, only | per cent of British exports 
went to Russia. 


British Trade Fairs in Mexico 
At a second press conference, held in 
London last Tuesday, Sir Norman Kipping, 
director general of the Federation of British 
Industries, announced that two specialised 
all-British trade fairs are to be held in 
Mexico City from September to November, 
1961. The fairs, sponsored by the F.B.1. 
and the Dollar Exports Council, have received 
the blessing of the Board of Trade and will be 
organised by British Overseas Fairs, Ltd. 
Mexico represented a potential market of 
£400 million per annum, Sir Norman said, 
and capital goods accounted for 80 per cent 
of this total. British industrialists should 
consider the potentialities of this market for 
the following reasons, he added. It has been 
estimated that Mexico’s gross national pro- 
duction would go on increasing at the 
rate of 54 per cent per annum one of 
the highest rates in the world. Its rapid 
industrial and agricultural development was 
heavily dependent on supplies from abroad 
of capital and other producer goods. Mexico 
wanted to do business with Europe, Sir 
Norman said, and its credit was good. 
At present Mexico was regarded by the 
Export Credits Guarantee Department as 
an above average market. 
The first of the two trade fairs, to be held 





from September 29 to October 15, will be 
called “ British Equipment for Mexican 
Industry,” and will cover raw and semi- 
finished materials and all types of components, 
tools, production machinery, mechanical 
handling and factory transportation, weighing 
and packaging, measuring and other instru- 
ments, and a variety of other producers’ 
goods. It will also cover materials and plant 
used in the building and contracting industries. 

The second fair, which will run from 
November 3 to 19, will be known as “* British 
Equipment for Mexican Development.” It 
will concentrate especially upon agriculture, 
dairy and food processing, and on plant and 
equipment associated with community devel- 
opment such as schools and hospitals, shops 
and stores, railway and public service 
vehicles, laundries, dry-cleaning, printing, 
garage equipment, &c. 

Sir Norman Kipping recalled that in 1954 
Western Germany held a similar technical 
trade fair in Mexico, and had since more than 
doubled its exports to Mexico. 


Exchange of Students for Technical 

Experience 

The International Association for the 
Exchange of Students for Technical Experi- 
ence has published its annual report for 1960. 
The report records that in 1960, the thirteenth 
year of the association’s activity, 6430 
students were exchanged among twenty-four 
member countries. The exchange has 
increased by 565 as compared with 1959 and 
by 496 over the 1957 total, which was the 
highest total recorded. Since the foundation 
of the association, 52,291 students have been 
exchanged and provided with industrial, 
agricultural or commercial training in accord- 
ance with their studies. Some 3036 com- 
panies have received students during 1960, 
representing an increase of 126 over last year’s 
total. The report states that the agricultural 
exchange, which was included in the pro- 
gramme a few years ago, has during the year 
included 313 training offers compared with 
241 for last year. The increase seems to be 
particularly important, the report adds, for 
many of the new members of the association. 

At the annual conference, which was held 
in Beograd, Yugoslavia, in January, 1960, 
the Polish [AESTE committee was declared a 
full member of the association, and Tunisia 
was admitted as an associate member for one 
year. The next conference will be held in 
Rome, Italy, in January, 1961. 

The annual report of IAESTE (G.B.) has 
also been published. In the last report the 
establishment of an independent organisation 
to control IAESTE in Britain was referred 
to, and it is now reported that the Memo- 
randum and Articles of Association of the 
new body were approved and that “ I[AESTE 
(U.K.)” became operative on October |. 
The report states that during the summer 
vacation of 1960, the number of students 
received in Great Britain increased to 908, 
and the number sent abroad to 883, the 
corresponding figures for 1959 being 854 
and 837. 

Shipbuilding Statistics 

The Shipbuilding Conference states 
that orders for thirty-eight merchant ships of 


63,000 tons gross were placed with British 
shipyards during the third quarter of the 


year, compared with forty-seven ships 
of 48,000 tons gross ordered during the 
corresponding quarter in 1959. These orders 
bring the total of new contracts for the 
year up to September 30, to 176 ships of 
417,000 tons gross, the comparative figure 
for 1959 being 129 ships of 146,000 tons gross. 
For the twelve months up to the end of 
September, 245 ships of 589,000 tons gross 
were ordered as against 157 ships of 185,000 
tons placed in the twelve months to Septem- 
ber, 1959. The order book represents 437 
ships of 3,494,000 tons gross, which is nearly 
1,000,000 tons less that at the end of Septem- 
ber last year, and includes fifty-six ships of 
679,000 tons, or 19-4 per cent, for foreign 
owners. More than half of the ships being 
built are tankers, namely 56 per cent of the 
total order book, which has a current value 
of £525 million. 


Unemployment 

The Ministry of Labour's final unem- 
ployment figures for Great Britain at October 
10 show that 328,503 people were registered 
as unemployed, of whom 313,211 were wholly 
unemployed and 15,292 were temporarily 
stopped. The number of people unemployed 
for more than eight weeks was 151,214, or 
48 per cent of the wholly unemployed. 

The main changes in unemployment 
between September 12 and October 10, the 
Ministry says, were increases of 8700 in 
miscellaneous services and 7600 in manufactur- 
ing industries, including 4000 in shipbuilding 
and 3000 in motor vehicle manufacture. The 
number of unemployed in the transport and 
communication groups rose by 5400, and in 
the construction industry the figure was 
increased by 1200. There was a reduction of 
8300 in the number of young persons under 
eighteen years of age who have not yet been 
in insured employment. 

The principal changes in the number of 
unfilled vacancies between September 8 and 
October 5 were increases of 2200 in agricul- 
ture and 1000 in coalmining, and decreases of 
9200 in manufacturing industries, including 
2400 in the engineering and electrical goods 
groups. 


Engineering Statistics 

The Board of Trade announces that 
new orders were received in the industries 
producing engineering and electrical goods, 
locomotives and railway track equipment, 
railway carriages and wagons, heavy com- 
mercial vehicles and wheeled tractors at a 
somewhat higher rate in July and August 
than in the second quarter and well above the 
rate a year earlier, but less than the particu- 
larly vigorous inflow in the first quarter of 
this year. At the end of August the volume 
of orders on hand was 5 per cent more than 
at the end of June, in the second quarter they 
had increased by 2 per cent and in the first 
quarter by 8 per cent. 

Production in the engineering and electrical 
goods industries, the Board says, continued 
to expand steadily in the summer months. 
It has been provisionally estimated that the 
volume of production in August was 8 per 
cent more than a year earlier, this increase 
being the same as in the three months May 
to July. 
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Appointments 


Mr. J. SKELDON has been appointed sales director 
of J. C. Bamford (Excavators), Ltd. 


Mr. W. N. RICHARDSON has been appointed 
marketing manager of Hughes International (U.K.), 
Ltd 


Mrs. |. H 
elected president of 
Society. 


has been 
Engineering 


A.M.L.E.F 
Women's 


HARDWICH, 
the 


Mr. Ciirrorp E. Passmore has been appointed 
field sales manager for the Midland region for Griffin 
and George (Sales), Ltd 


Mr. J. K. LAUGHTON has been appointed divi- 
sional manager of the telecommunications division 
of The Plessey Company, Ltd. 


Mr. C. H. Sparks, M.1L.C.E., M.LE.E., has been 
appointed in an advisory capacity to the board of 
Hawker Siddeley Brush Turbines, Ltd 


British RAILWAYS, WESTERN REGION, has 
announced the appointment of Mr. H. H. Jenkins, 
A.M.LC.E., as district engineer, Cardiff 


Mr. Newton M. Bacon has been appointed a 
member of the Mersey Docks and Harbour Board in 
the place of Mr. John A. Holt, who recently resigned 


Mr. G. W. ASHTON, general works manager, and 
Mr. J. Elliot, secretary and chief accountant, have 
been appointed directors of Firth-Vickers Stainless 
Steels, Ltd 

Mr. L. J. M. Knorts has joined Mullard Equip- 
ment, Ltd., as technical adviser on the application 
of electronics to railway signalling and communi- 
cations systems 


Mr. MAuvrRIce 
position as works manager of C 


W. Butter has 
G. 


resigned his 
Carlisle and 


Co., Ltd., and has joined Atlas Steels (England), Ltd., 
as a technical sales representative 
ERSKINE, HEAP AND Co., Ltd., states that after 


closing the agency arrangements with S. T. Pemberton 
and Co., Ltd., by mutual consent, it has appointed 
its own technical sales engineer, Mr. P. H. Baggott, 
to take charge of sales activities in the Midlands area 


HoLOPHANE, Ltd., announces that Dr. S. English, 
who retired from all executive work for the company 
on December 31, 1959, relinquished the post of 
chairman on September 30, but remains on the 
board He has been succeeded as chairman by 
Mr. H. G. Campbell. 


Mr. H. IL. S. CaTHerwoop has joined Sigmund 
Pumps, Ltd., as sales director in succession to Mr 
H. P. Lord, who has been appointed managing 
director of International Boilers and Radiators, a 
sister company in the Bookers Group. Mr. Lord 
continues as a director of Sigmund Pumps, Ltd. 


Lioyp’s ReGisteR OF SHIPPING announces that 
Mr. G. J. Thomas, who has been principal engineer 
surveyor for Scotland for the past ten years, has 
accepted an appointment as principal surveyor for 
Spain, with headquarters in Madrid. He will take 
up this position early in the new year when Mr 
Dixon, the present principal surveyor for Spain, will, 
at his own request, return to the United Kingdom. 
The appointment of Mr. R. Rodger as senior surveyor 
for Greece is also announced 


Emco (GREAT BRITAIN), Ltd., announces the 
following personnel changes in its filter division 
Mr. Clifford J. Smith has taken over as manager 
from Mr. Charles E. Silverblatt who will remain 
until early next year in a consultative capacity before 
returning to the United States of America. Mr 
Neville A. Satchwell, previously chief draughtsman, 
has been appointed project manager to co-ordinate 
the activities of the filter division under Mr. Smith 
Mr. Edward W. Laird has succeeded Mr. Satchwell 
as chief draughtsman 


SAMUEL OSBORN AND Co., Ltd., announces the 
following appointments to the boards of directors of 
companies within the group : to the board of Samuel 
Osborn and Co., Ltd., Mr. A. Hutchinson, Mr. R. F 
Horton, Mr. 1. G. Buchan ; becoming local directors 
of Samuel Osborn and Co., Ltd., Mr. J. Williams, 
Mr. V. P. Giles, Mr. F. May to be chairman of the 
subsidiary board. To the board of Burys and Co., 
Ltd., Mr. R. Thompson. To the board of Osborn 
Foundry and ave, Sent Ltd., Mr. A. C. 
Dennis. To the board of Titanic Steel Company, Ltd., 
Mr. F. A. Kirk. 





B.T.R. INpusrries, Ltd., announces the following 


appointments, Belting Division: Mr. G. W 
Williams to be southern area sales manager at head 
office, London ; Mr. G. E. Plows, to be northern 
area sales manager at B.T.R. Manchester office 
General mechanicals division : Mr. J. Etchells to be 
divisional marketing manager, with Mr. P. M 
Hartley as sales manager for transmission belting, 
vibro-insulators and other bonded rubber-to-metal 
products ; Mr. F. T. Metherell to be sales manager 
for general rubber and plastics products, and Mr 
W. N. Evans to be design services manager ; Mr 
H. N. Adams to be northern area manager at the 
Manchester office 


Business Announcements 


GeorGe ELLIison, Ltd., states that its Cardiff 
office has been transferred to new premises at 306, 
Western Avenue, Llandaff, Cardiff (telephone, 
Cardiff 72701) 


Ford Motor Company, Ltd., announces that all 
office departments of the tractor division have moved 
to new accommodation at 1, Ley Street, Ilford, Essex 
(telephone, Ilford 3388) 


PYROTENAX, Ltd., Hebburn-on-Tyne, states that 
its Bulawayan agent Founders Electric, Ltd., of 
Bulawayo, has been appointed to handle Pyrotenax 
mineral insulated copper covered cable for the whole 
of Southern Rhodesia 


THe WELLMAN SMITH OWEN ENGINEERING CORPO- 
RATION, Ltd., and SCHLOEMANN AKTIENGESELL- 
SCHAFT have signed an agreement for collaboration 
in building rolling mills, hot and cold, ferrous and 
non-ferrous, for the United Kingdom and _ the 
Commonwealth 


SRO BEARING ComPANy (SALEs), Ltd., the recently 
formed British sales organisation of SRO Ball 
Bearing Works Schmid-Roost, Ltd., has opened 
premises at 164, Camberwell Road, London, S.E.5 
(telephone, Rodney 6222). Mr. J. Brand has been 
appointed manager of the new company 


PrircHeTt & GOLD AND E.P.S. Company, Ltd., 
announces that its automotive, aircraft and stationary 
batteries sales divisions have moved from Victoria 
Street, London, to the company’s headquarters, 
Dagenite Works, Dagenham Dock, Essex (telephone, 
Dominion 0121), where a new two-storey office 
block has been built 


A.E.1. LAMP AND LIGHTING COMPANY, Ltd., states 
that with effect from November 7 a new Croydon 
depot is to be opened at 111-113, Stafford Road, 
Wallington, Surrey, (telephone, Franklin 1141-3). 
Mr. A. P. Judd has been appointed area superin- 
tendent at Croydon in succession to Mr. W. Steer, 
who is retiring shortly 


THe MINISTRY OF AVIATION announces that a civil 
aviation agreement has been concluded between the 
Government of the United Kingdom of Great 
Britain and Northern Ireland and the Government of 
the Hungarian Peoples’ Republic, providing for the 
operation of services between London and Budapest 
by British European Airways on the one hand, and 
by the Hungarian national airline Malev on the other 


CAWKELL RESEARCH AND ELECTRONICS, Ltd., 
announces that its research and development division 
is now housed at 99, Uxbridge Road, Ealing, W.5, 
(telephone, Ealing 7585). The following appoint- 
ments have been made: Mr. R. D. Stafford, 
A.M.1.E.E., chief engineer, industrial division ; Mr. 
R. Reeves, A.M.1.E.E., chief engineer, special pro- 
ducts division; Mr. D. Parker, senior engineer, 
special services 


Vickers, Ltd., Vickers House, Broadway, West- 
minster, London, S.W.1. and Herr Hans J. Zimmer, 
proprietor of the Hans J. Zimmer Verfahrenstechnik, 
Borsigallee, Frankfurt am Main, have mutually 
established the Hans J. Zimmer Aktiengesellschaft 
Planung und Bau von Industrieanlagen Borsigallee, 
Frankfurt am Main. The Hans J. Zimmer Aktien- 
geselischaft will project, erect and put into operation 
installations or parts of installations for the chemical 
and the synthetic fibre industry. The Hans J. Zimmer 
Verfahrenstechnik will deal with the research and 
development in the spheres mentioned. 








WaDKIN, Ltd., Machine Tool Division, Green 
Lane Works, Leicester, announces that Mr. F. Baker 
Bennett, A.M.I.Mech.E., sales manager of its 
machine tool division, will shortly be moving to the 
London area in order to lead its sales force from a 
more central position. From November 8 he will be 
working from his temporary address, “* Newlyn,” 
31, Canvey Road, Leigh-on-Sea, Essex (telephone, 
Leigh-on-Sea 78712). 


MASSEY-FERGUSON, Ltd., has announced the 
establishment of a central export organisation, 
Massey-Ferguson (Export), Ltd., to co-ordinate and 
stimulate its export activities throughout the world. 
The staff of this company will be based at Coventry 
Mr. W. W. Mawhinney, vice-president of the parent 
company, has been appointed managing director, 
Mr. W. Reed-Lewis, director of marketing, and Mr. 
P. A. V. Spencer, director of sales 


QVF, Ltd., Duke Street, Fenton, Stoke-on-Trent, 
has announced the formation of a subsidiary com- 
pany, QVF Glass (Canada), Ltd., Scarborough, near 
Toronto, Canada. Resident manager will be Mr 
Leslie Pate. Directors are Mr. B. H. Turpin, chair- 
man, Mr. I. W. Bigham and Mr. J. G. Window 
For the past eight years QVF products for the Cana- 


dian market have been handled by the Meade 
Laboratory and Process Company, Unionville, 
Ontario 
Contracts 
THe Loewy ENGINEERING CompPaANy, Ltd., has 
received an order from Thomas Firth and John 


Brown, Ltd., for the supply of two high-speed oil- 
hydraulic forging presses, one of 600 tons and the 
other of 800 tons capacity. Both presses are of novel 
design and will be fitted with auto-planishing and 
positional control gear 


ASSOCIATED ELECTRICAL INDusTRIES, Ltd., HEAvy 
PLANT Division, has received manufacturing instruc- 
tions for mine-winders to the order of more than 
£230,000 from the National Coal Board and from the 
Union Corporation of South Africa. The N.C.B. 
orders are for geared a.c. winders—one of 1750 h.p., 
for Woolley Colliery, Yorkshire, and the other of 
1450 h.p., for Merthyr Vale Colliery, The equipment 
to be supplied to the Union Corporation of South 
Africa is a twin-motor d.c. drive for a 4500 h.p. 
winder with Ward-Leonard control 


Miscellanea 


New Sree. Works.—Tube Investments, Ltd., 
announces that the Iron and Steel Board has approved 
proposals by its subsidiary, the Park Gate Iron and 
Steel Company, Ltd., for the development of a new 
integrated works on a site adjacent to the existing 
Park Gate Works near Rotherham. The proposals 
have been designed to meet the increasing needs of 
the T.I. Group and those of Park Gate's traditional 
trade, and have also been planned to accommodate 
future modernisation of the existing steel works in 
perhaps ten to fifteen years’ time. The new works 
will use home-produced ore and will initially include 
ore preparation plant, one blast-furnace, a steel- 
making department producing steel by the Swedish- 
developed ** Kaldo *’ process and an electric furnace, 
and a blooming mill followed by a continuous billet 
mill. Finishing plant will include a 10in continuous 
rod and bar mill and a continuous narrow strip mill, 
which will be sited near to the existing Ilin con- 
tinuous bar mill installed in 1953. It has been esti- 
mated that the new works will cost between £55,000,000 
and £60,000,000, and will produce about 425,000 
ingot tons a year. The iron and steel making at the 
existing works will continue, making a total ingot 
production by the company of 875,000 tons a year 
All the ingots will be rolled in the new blooming 
and billet mills, and the semi-finished steel will be 
finished either on some of the existing mills or on 
the new finishing mills. It is expected that there will 
be some increase in the billets available for outside 
sale. The main engineering consultants for these 
works will be the International Construction Com- 
pany, Ltd., and Bylander, Waddell and Partners. 
Work will start in 1961, and the plant will be com- 
missioned early in 1964 and be in full operation by 
1965. It is claimed that it will be one of the most 
advanced and economical steel works in Europe. 
The cost will be financed by T.L., partly from its own 
resources and partly by borrowing. 
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CONTINENTAL AFFAIRS 






by Our Continental Editor 





Congress and 


Exhibition for 


Instrumentation and Automation 


HE Second International Congress and 

Exhibition for Instrumentation and Auto- 
mation (INTERKAMA, 1960) was held at 
Diisseldorf during the period October 19-26. 
As in the previous Interkama held in Diisseldorf 
in 1957, the exhibition was supplemented by a 
full programme of lectures designed to give an 
overall picture of the present state of the art. 
Forty-two lectures, given by scientists from a 
number of European countries and the U.S.A.., 
were grouped under the following themes : 
operation and types of conirol elements ; basic 
units in measurement technology ; systems for 
measurement, control, and data processing ; 
physical methods in chemical and structural 
analysis ; automatic analysis ; instrumentation 
and control technology in electric power distri- 
bution ; measurement and control of geometric 
and mechanical quantities ; and design problems 
in instrument technology. Some 420 German 
and foreign firms took part in the exhibition, 
and the following article deals with some of the 
exhibits which were shown. 


HARTMANN UND BRAUN 


In the development of new instruments, 
Hartmann und Braun A.G., Frankfurt/Main, is 
following previously established principles, in 
particular unit construction, the employment of 
unified signals for interconnecting the elements, 
easy exchangeability, increased application of 
electronics and especially transistorised circuits, 
and space-saving standard-size housings which 
facilitate the building up of central diagram- 
matic control panels. 

Together with its associated companies, 
Schoppe und Faeser G.m.b.H., Minden, and 
Hartmann und Braun Pneumatik G.m.b.H., 
Werk Bester, Stuttgart-Wangen, the firm exhib- 
ited a full range of measurement and control 
equipment. Operated by either direct current, 
pneumatic signals, a.c. or e.m.f. signals, the 
units can be combined in a large variety of ways. 

By using a low-inertia, high-torque null motor, 
supplied from an electronic amplifier, the ** Mini- 
comp” compensating recorders are unaffected 
even by strong vibrations and reach the high 
accuracy of class 0-5 instruments. These may 
be used in combination with the “ Motric” 
range of controllers as three-point controllers. 

A six-position point recorder with standard 
288mm by 192mm panel has been developed in 
which the last point can be read without opening 
the cover. For cases where measurements do 
not have to be completely wattless, a motor- 
driven torque-compensating recorder was exhib- 
ited which is operated by a d.c. transducer. 
The instrument, also in class 0-5, measures 
144mm by 144mm. Subminiature galvanometers 
have coils of seventy turns of 0-02mm diameter- 
wire weighing only 4 mg and having a moment 
of inertia of as little as 0-1 x10~'g(mm).. 
Slightly longer than a matchstick, they are 
insensitive to shock and can be used in systems 
having a natural frequency of up to 4 ke/s. 
They are completely enclosed, iron-free, and up 
to twenty-five can be set up in a single magnet 
block. Special ultra-violet sensitive daylight 
paper can be used to record up to fifty channels 
simultaneously, at paper speeds from 1-25mm 
per second up to 2m per second. 


G. CORADI 


G. Coradi A.G., Zurich, exhibited a universal 
drafting table with electronic positioning and 





reading, with a working area of 1300mm by 
1600mm and a working speed of 40mm per 
second. The controls are fully transistorised and 
arranged in a separate control cabinet. Input is 
from a keyboard, punched card or punched tape, 
or “ Flexowriter ” typewriter, while the output 
of the control unit is used to mark points on the 
drawing surface, automatically draw co-ordinate 
grids, or operate a router for the machining of 
templates or for engraving. When setting out 
points, these can be marked in a variety of 
symbols. Numbers can also be used in place of 
symbols, or the points may be numbered suc- 
cessively. Points can be joined by interpolated 
straight lines or curves of third degree, or a 
combination of the two. The scale can be 
adjusted. 

When reading drawings by means of a photo- 
cell, the output from the table may in turn be 
used for the preparation of punched cards or 
tape, the operation of a “ Flexowriter” type- 
writer, or for controlling a machine tool. 
Accuracy of the table is stated to be +0-05mm 

The ** Coradomat ” drafting table is invended 
for a wide range of industrial applications, such 
as graphic representation of data, photogram- 
metry, marking out of templates and checking 
of drawings, preparation of printed circuits, 
control of machine tools, &c. 


ATLAS-WERKE 


Atlas-Werke A.G., Bremen, exhibited a mass 
spectrometer, the model *“ CH4,” for the quan- 
titative routine analysis of complex mixtures as 
well as the determination of isotope concen- 
trations in gaseous, liquid, and solid samples. 
In chemical analysis of gases and liquids the 
accuracy is stated to be 0-3 Mole per cent. A 
programme controller permits the solution of 
any ten mass numbers between one and 500. 
The gases from a gas-chromatographic column 
can be analysed in two seconds over the whole 
range of mass numbers from two to 500. Norm- 
ally the sensitivity to trace elements is one part 
per million, but this may be increased by several 
powers of ten by means of a multiplier-amplifier. 

A motor-driven airlock, in which the sample 
may be thermally out-gassed, is available for 
introducing solid samples into the hot ion source. 
Simultaneously the previous sample is with- 
drawn, so that the whole cycle takes only about 
one minute. 


ROCHAR 


Rochar Electronique S.A., Montrouge (Seine), 
exhibited an electronic counter with precision 
crystal frequency standard with +10~’ stability, 
and distributed frequencies 2 and 1 Mc/s, 
100, 10, and | ke/s, and 100, 10, and I c/s. The 
in-line display counter has a capacity of seven 
digits (up to 9,999,999) and a frequency range 
of 10 c/s to 2-4 Mc/s. Time measurements 
(one or two inputs) can be down to 0-5 micro- 
second (seven-digit reading). 


CarRL SCHENK 


Electronic weighing was demonstrated at the 
stand of Carl Schenk Maschinenfabrik G.m.b.H., 
Darmstadt, in the form of a foundry crane with 
load cells built into the crab. A low construction 
height is achieved, which is of great import- 
ance in existing foundry bays where the distance 
between the crane rail and roof is limited. 
Another model showed a stationary balance for 


a foundry ladle for use during filling from a 
mixer. The main problem in both cases is to 
master the high thermal strains and dynamic 
Stresses to which the equipment is subjected. 
The load cells, which are used singly or in com- 
bination in these and other installations, contain 
an elastic bar of special steel to which strain 
gauges are attached. An accuracy of 40-2 
per cent of the full scale reading is stated to be 
obtainable and can be maintained over long 
periods. Readings are indicated on a com- 
pensating recorder or automatically printed. 


AGFA 


Agfa A.G., Camera-Werk, Munich, showed 
the “ Model 3903” 35mm recording camera, 
with built-on electric drive and release and 
either thirty-six exposure casette or 17m maga- 
zine. A 50mm focus, f :2-8 lens is standard, 
and there are also available lenses with 35mm, 
90mm and 130mm focal length. A constant 
shutter speed of either '/s9< or '/ 99 second makes 
possible the use of a simple and robust mech- 
anism with a high trouble-free life. Remote 
magnetic or hand release is possible with rate 
of take of two to three frames per second. The 
camera has a synchronising contact for an 
electronic flash gun. Electronic and electric 
timers permit the automatic taking of pictures 
at intervals from 0-5 second to twenty-four 
hours. A special device prevents damage when 
the end of the film has been reached 


FLEMING RADIO (DEVELOPMENTS) LTD 


Fleming Radio (Developments), Ltd., Steven- 
age (Herts), exhibited automatic equipment for 
the inspection of slugs for impact extrusion, as 
for instance in the manufacture of collapsible 
tubes. A rotary disc hopper—alternatively, a 
vibratory feed bowl—is used to unscramble the 
slugs and feed them at the rate of about 200 per 
minute to an inspection track on which are 
mounted three inspection stations, two of which 
are electronic. Good slugs pass througu, whilst 
rejects go into bins for disposal. Correct 
orientation of the slugs is carried out in the 
hopper, and all grossly defective slugs are 
removed through a gap in the wall of the hopper 
outlet. An escapement spaces the slugs and they 
roll under gravity at approximately equa! velo- 
cities through the machine. Slugs with peri- 
pheral protrusions of 0-005in and over are 
eliminated by an air turbine which rotates at an 
adjustable distance from the track and tips 
rejects down a chute. Out-of-balance 10 kc/s 
eddy current signals show the presence of 
lenticular edge defects, while similar, 100 ke/s 
signals detect unpierced and imperfectly pierced 
slugs or slugs with a central hole diameter 
differing from the nominal by (say) +0-010in. 
Rejects are removed by an air blast 


MUIRHEAD AND Co 


Muirhead and Co., Ltd., Beckenham, Kent, 
exhibited an r.m.s. decade voltmeter with a 
range of ImV to 300V and 5 c/s to 100 ke/s. 
Over most of these ranges, the accuracy is 
quoted as 0-05 per cent. For the frequency 
response testing of automatic control systems 
(servo systems) in the range 0-5 c/s to 10 kc/s, 
the company showed a transfer function ana- 
lyser, by which readings are obtained in A/@ 
form. Transistor maintained tuning forks were 
shown covering the range 400-2400 c/s with an 
accuracy of 40-002 per cent at most frequencies. 


C. B. F. 


A fully automatic X-ray analyser (Fig. 1) was 
shown by C. H. F. Miiller G.m.b.H., Hamburg. 
The “ Autrometer ” makes possible the carrying 
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Fig. 1 


out of quantitative routine analyses expedit- 
ously and with high accuracy. The equipment 
(which can be operated by specially-trained 
laboratory assistants) quantitatively analyses up 
to twenty-four elements (from magnesium to 
uranium) in the sample and prints the results 
in digital form on tape. Reproducible results 
are obtained by comparing each reading with 
a standard. Sample and standard are inserted 
and the voltage of the X-ray tube adjusted 
between 0 and 100kV. For each element the 
current can be adjusted in ten steps and the 
number of impulses in six. Then the goniometer 
is automatically slewed in turn to the position 
corresponding to each element, where first the 
standard and then the sample are irradiated 
The standard is irradiated until the selected 
number of pulses has been reached ; the time 
taken is stored, and the number of pulses during 
the same time in the case of the sample is then 
recorded. The ratio of the two results gives the 
ratio of concentrations of the particular element 
in the standard and in the sample. A fixed 
number of impulses (400,000, 40,000, 4000 ; or 
100,000, 10,000 or 1000) can be preselected, 
giving statistical accuracies (three standard 
deviations) from +0-5 to 10 per cent. Tube 
voltage and current are stabilised. Three 
analyser crystals are rotatably mounted and for 
each element any crystal can be preselected. 
Absorption effects are eliminated by bedding 
the whole of the X-ray path in hydrogen or 
helium 


SIEMENS 


A very full range of instruments and equip- 
ment covering all major aspects of measurement 
and automatic control was shown by Siemens 
und Halske A.G. and Siemens-Schuckertwerke 
A.G. Within the framework of the present 
article, however, we shall not be able to do more 
than refer to a few of the exhibits in any detail. 
Further progress in digital techniques was 
evidenced by a digital ohmmeter with a range up 
to 999MQ, and an accuracy over the range 
10m22 to 1MQ of 0-05 per cent. The instrument 
is a Wheatstone bridge with automatic range 
selection and fine adjustment, the amplifier for 
the out-of-balance current having an automatic 
zero reset. A five-figure reading with decimal 


point and order of magnitude (in powers of ten) 
takes approximately half a second. Results are 
projected on a luminous panel and the setting 
of the relays can be employed to control subse- 
quent processes, ¢.g. the operation of a printer 
which can be set to print values outside tolerance 
limits in red. 


Automatic X-ray spectrograph for the determination of up to 24 elements 


C. H. F. Miller 


In order to make process recordings available 
to the planning department or for statistical 
control, it is usually necessary to evaluate 
averages, areas under curves, &c., which is often 
a very time-consuming procedure. An electronic 


machine was demonstrated which is capable of 


following curves recorded continuously or point 
by point and carrying out the required evalua- 
tion automatically (Fig. 2). For this purpose 
the paper strip is moved across the field of a 
television camera system at about twenty lines 
per centimetre. The tracing electron beam on 
passing the base line of the diagram switches on 
a 20 kc/s impulse generator and switches off 
when the curve is reached. By counting the 
impulses the height of the ordinate is determined 
The method requires the use of recording papers 
printed in colour so that the co-ordinate grid can 
be suppressed by means of filters ; no black lines 
other than the base and curve must be present 
The impulse frequency is selected so that 100 
impulses correspond to full amplitude, on papers 
of 60mm, 100mm, or 120mm width. 


The high impulse frequency of 20 kc/s is 
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reduced by an electronic counter to the extent 
that mechanical counters can be used as output 
units. The number of electronic stages is auto- 
matically correlated to the recording speed, so 
that the integral depends only upon the recording 
time and the shape of the curve. The number of 
hours recorded is also counted, so that values of 
the average amplitude are obtainable by division, 
while for statistical evaluation the amplitudes 
are divided into ten classes, the sizes of which 
can be adjusted. If a break occurs in the record- 
ing, the counting exceeds ninety-nine impulses. 
In that case, the last correct value is repeated 
until the curve begins again. This has the 
effect of minimising the error. Evaluation of a 
recording 30m long is stated to require twenty- 
five minutes 

With the “ Productograph,” Siemens has 
developed a means of centrally controlling and 
recording the operation of a number of machine 
tools and manufacturing processes. A number 
of low-current contacts at each machine trans- 
mits all important data, such as “running,” 
“ standstill,” size of output, &c., to the central 
control desk. The controller can survey at a 
glance the stage reached at each machine and 
how much time will be required to complete the 
current operation. He can then arrange in 
time for instructions and material for the follow- 
ing operation to be sent out. Telephone com- 
munication between operator and controller 
serves quickly to transmit requests for urgent 
repairs and adjustments and other information. 
All those measures considerably help to reduce 
dead times. In the controller’s absence, e.g., 
during the night, incoming calls may be tape- 
recorded and action taken in the morning. 

A complete control system comprising a 
limited number of contact-less logical units 
small, light, and with a high speed of operation 
and great reliability in service—has been devel- 
oped by Siemens in the shape of the “ Simatic ” 
system. At the Interkama there was shown a 
building outfit for training and study purposes 
(Fig. 3). The units are enclosed in plastic, with 
symbolic wiring diagrams and terminals for inter- 
connection at the top, arranged for plugging into 
a convenient base with eight-pole contact strips 
which supply current from a 220V mains unit. 
Press buttons with control lamps are used for 
the input and similar lamps for the output. 

Several of the exhibits demonstrated applica- 
tions of the ** Simatic” components. These are 
used when processes are to be controlled digit- 
ally. In such cases, the actual and desired values 


Fig. 2—Electronic instrument for the automatic evaluation of recordings (housing removed)—Siem ens 
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must either be already available in digital form 
or they must first be converted. Examples 
which may be mentioned showed digital control 
of rotational speed, e.g. for the purpose of syn- 
chronising the drives of paper machines 

The principle consists in counting over a 
certain period the cycles of an unknown frequency 
proportional to the speed in question, and 
comparing the result with a second frequency. 
Input impulses may be obtained from a magnetic 
wheel. This corresponds to comparing the 
output of tachogenerators, which can be done 
with an accuracy of +0-3 per cent over twenty- 
four hours or better. Here, however, such 
accuracy can be maintained over a period of 
several days or weeks. If a continuous control 
is required, the digital output is first transformed 
into an analogue output which is then fed into 
the controller. It is possible to superimpose a 
low frequency digital correction upon an ana- 
logue speed control, as in multiple drives of 
paper machines, where the high accuracy is only 
required in some places. Where input frequen- 
cies are low, an electronic frequency multiplier 
in * Simatic ” form is used in order to keep short 
the time required for the measurement. 





Fig. 3—-Contactless control elements arranged as 
building units for training and study--Siemens 





Fig. 4 — Seven-tube cathode-ray oscillograph with 
automatic development of the recording paper—Siemens 





A corresponding method, counting in toler- 
ance units, may be applied to length measure- 


ments. Accuracies of the order of 0-01 per 
cent or, in certain cases, even 0-OO1 per 
cent can be realised Applications include 


machine tools, roll setting, positioning of hoists, 
and charging machines for reactors 

A cathode-ray oscillograph was shown which 
permits the recording of up to seven traces 
simultaneously, and at once automatically 
develops the paper. The instrument (Fig. 4) 
incorporates seven cathode-ray tubes ** DB7-14 ” 
with blue screens of 7cm diameter and 6kV anode 
voltage, giving very intense and sharp spots 
For maximum deflection plate voltages of 600V 
are required which, in high power testing, are 
often available directly, or else an amplifier 
with gain=600 is used, giving full amplitude 
with only 1V. Separate lenses are used, the 
three central ones giving enlarged images, while 
the four outer ones reduce it. The maximum 
paper speed is 15 m/s, allowing the resolution of 
spot movements of up to 1Skm/s. From a 
buffer space the exposed paper passes through 
the.developer, which wets only the exposed side 
in order to shorten the drying period 


A.E.G 


Exhibits of Allgemeine Elektricitats-Gesell- 
schaft, Berlin-Grunewald, may be grouped into 
instrumentation, control techniques, and con- 
struction elements. From a wide variety of 
exhibits we select the following for description 

The *“ Geacont” (Fig. 5) is a continuous 
action, proportional and integral controller which 
works electronically without moving parts. It 
is intended for the electric control of non- 
electric quantities and is fully transistorised 
Input is from d.c. transmitters in the ranges 
0-20mA and 0-SOmA, and from resistance 
transducers or thermometers supplied by a 
doubly compensated source of current. The 
input (difference between actual and desired 
value) is electronically modulated, amplified, 
and rectified by a phase-selective rectifier which 
supplies the output current (--25mA to +25mA) 
and feedback current. As final control elements 
can be used magnetic amplifiers, electro-mech- 
anical, electro-pneumatic or other units. The 
controller can operate a proportional or pro- 
postional-integral device, with proportional 
range from 1-5 to 250 per cent and integral 


action time from 1-5 seconds to twenty-five 
minutes. 
Centralised automatic data processing in 


digital form is the task of the “ Datacent ” 
system which embodies a number of unit ele- 
ments from which any required installation can 
be built up and subsequently extended. Two 
main cases are envisaged : it may be desired to 
obtain data for the purpose of accounting, 
statistics, or costing, for which it will be neces- 
sary to record over fixed periods such quan- 
tities as generation or consumption of energy, 
output, working time and standby times. In 
the second instance it is a question of control- 
ling a complex industrial process; it is then 
necessary to record cyclically a number of 
instantaneous measurements. The structure of the 
system depends upon which of these alternatives 
applies. When it is desired to record quantities 


Fig. 5— Transistorised con- 

troller with proportional 

and integral action 
A.E.G. 


such as energy these are first metered by a suit 
able device, the result being converted into 
proportional impulses which are transmitted 
through individual two-wire lines to the central 
control point where the result is stored A 
programme-controlled automatic typewriter then 
prints off the results, or they are used to code 
punched cards, or teleprinter tape if trans 
mission over long distances is required The 
programme control permits the results to be 
tagged with identifying references, such as name 
of item, source, date and time of reading ; 
additional information such as unit price, depart- 
ment, number of testing position, may be added 
on the print-out or the punched card or tape 
Items of information can also be automatically 
added and subtracted, taking signs into account 
Because it takes the output unit 0-1 second to 
extract one item of stored information or take 
one spacing step, the various information storage 
positions are read in sequence. Where it ts 
important to obtain readings simultaneously, a 
second information store is provided for use in 
alternation with the first, the change-over being 
made instantaneously for all counters The 
installation is available either in relay or in 
transistorised versions. 

If the data processing installation is to record 
periodically a series of measurements, the 
information store is omitted. The test positions 
are read cyclically, and the tagged readings are 
transformed from analogue into digital form, in 
in which shape they are then printed by the 
output unit. Results which lie outside tolerance 
limits are printed in red Alternatively, the 
printer can be set to print only those results 
and omit the rest 

Several A.E.G. exhibits showed the applica 
tion of radio-active isotopes, and we mention the 
equipment for controlling the level of metal in 
the mould of a continuous casting machine. A 
small gamma source (cobalt 60) sends its radia 
tion through the walls of the mould and on to a 
25cm-long Geiger count:r mounted vertically on 
the far side. The “ view” of the source by the 
counter is partly obscured by the level of the 
melt which is measured by the output current 
from the counter. A tilting coil controller is 
connected behind a _ transistorised amplifier- 
integrator which correspondingly varies the rate 
of tilt of the ladle. The same principle can be 
used in lime kilns to maintain the correct level 
of the charge of limestone and coke, to measure 
the contents of bunkers or of vessels containing 
very viscous liquids, and to control the amount 
of material inside high pressure chemical plant. 

An installation for the continuous measure- 
ment of density by means of gamma ray absorp- 
tion was shown which is designed for such 
applications as the determination of the sugar 
or lime in aqueous solution, or of coal in coal 
sludge. Two identical ionisation chambers are 
connected in parallel, one being exposed to a 
gamma source (SOmC Co) with the pipe carrying 
the test material interposed. Since the changes 
in current (which are a measure of the density 
fluctuations) are very small (10~'’ to 107'*A) 
it is necessary to work with suppressed zero and 
for this purpose the second, directly exposed 
ionisation chamber is connected as a compen- 
sator. After d.c. amplification the current is 
used to operate a recorder. The installation is 


stated to be capable of registering changes in 
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density down to three per thousand (one per 
thousand is possible with a stronger source). 
The 90 per cent point of the indication is reached 
in ten seconds. 

For positioning the edges of moving strip 
material (paper, textiles, plastic, or metal) photo- 
electric control elements have been developed 
comprising a gate with photo diode, transistor- 
ised differential amplifier, two  transistorised 
amplifiers or a power amplifier for operating 
switches or a controller, and a mains unit. The 
latter is also transistorised and supplies the light 
bulb of the gate with a constant voltage over 
a range of fluctuations of the supply of —-20 to 
+10 per cent. In this manner, zero drift is 
largely eliminated. With steel strip, an accuracy 
of +1mm is stated to be attainable, while with 
paper, the edge can be kept in place to within 

0- Imm. 

Also shown was a quartz generator giving a 
precision output frequency adjustable by decade 
dividers from 40 to 69-9 c/s. The instrument is 


BROWN, Boveri & Cie 

Brown, Boveri & Cie showed the model of 
a planing machine with contactless control of 
the table drive. In conjunction with a Ward- 
Leonard drive with intermediate exciter, the 
electronic controller and reference input unit 
containing transistor circuits allow the table to 
reverse without the need for mechanical contacts. 
The table speed is stated to be independent of 
load or temperature, and the reversal point is 
also constant and independent of the speed. 
Facilities are available for programme control 
of the table which moves with constant, adjust- 
able acceleration and braking torque. Pre- 
selection of the pick-feed is claimed to be simple 
and accurate and the table is stopped automatic- 
ally on completion of the total tool traverse ; 
over-running is automatically corrected. 

The controller operates on a digital/analogue 
basis, so that (by means of the digital units) 
command sequences can be suitably interlocked. 
Table travel can be set from the control desk. 
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intended for the calibration of mains frequency 
meters. Fully transistorised, it is independent of 
variations in mains frequency, load, and normal 
fluctuations of room temperature. It comprises 
a d.c. voltage-frequency converter with a 40 to 
69-9 kc/s output, which is then divided by a 
1 : 500 frequency divider and | : 2 flip-flop to 
give a 40 to 69-9 c/s, 1 : | square wave output 
voltage. The 40 to 69-9 kc/s voltage is con- 
trolled by a digital-integral control loop, being 
fed back to a 1 : 400 to 1 : 699 decade divider 
and then partly to a unit giving a d.c. control 
voltage, and partly to an impulse-phase measur- 
ing unit which is controlled by a 10 ke/s quartz 
frequency standard the output of which is sub- 
divided in the ratio 1 : 100. The error amounts 
to +0-0003 per cent. of the set frequency. 


ZUSE 

Zust K.G., Badhersfeld, showed the “ Z70” 
centralised production and accounting system. 
Each machine is connected to a central control 
desk where a panel gives operator's number, 
job and operation number (which the operator 
has dialled at his working place) as well as 
showing on a timer the working time, the time 
allowance, and the actual production time. 
Lamps indicate at any time the situation at the 
machine (begin and end of job, as well as up to 
five different kinds of stoppages). A set of up 
to twelve counters totals up the working time, 
production time, and the various kinds of lost 
time. Additional information can be given 
verbally over a telephone. On completion of an 
order, the control panel is photographically 
registered with clock time and date superimposed 
(Fig. 6). This information can then be used as 
the basis of wage calculations and cost account- 


ing. 








Fig. 6—View of subsection 
of production control panel 
as taken by registration 
camera at end of job 
(time and date super- 
imposed) —Zuse 


The movement is transmitted by selsyns and 
reduction gearing to an endless band at the 
control desk. Adjustable pointers correspond- 
ing to the table stops are attached to this band 
which moves to and fro in synchronism with 
the table. Non-magnetic metal plates [mm to 
1-S5mm thick forming part of the pointers pass 
through the airgap between the main and feed- 
back coils of one or other of six small oscil- 
lators, by which the beginning of the reversing 
process and the reversing points are marked, and 
synchronism between table and controller is 
ensured. 


ARMSTRONG WHITWORTH 


Armstrong Whitworth Equipment, Sir W. G. 
Armstrong Whitworth Aircraft, Ltd., Huccle- 
cote, Gloucester, showed a miniature flowmeter 
for very slow speeds in water. Sensitive down to 
speeds of 1-27mm per second, the measuring 
head, which is only about 15mm in diameter, 
can withstand up to 1-5m per second for short 
periods without damage. It comprises a five- 
bladed P.V.C. rotor on a tungsten carbide 
spindle running in enclosed jewelled bearings. 
The head is mounted in a frame fitted to the 
end of a steel tube through which a gold wire, 
insulated except at the end, projects to within 
0-Imm of the blade tips. The wire is connected 
to a coaxial cable to an electronic measuring 
device. Wire and frame together form one 
branch of a Wheatstone bridge supplied from a 
10 kc/s oscillator. The balance point occurs 
when the blades are equidistant from the wire, 
so that rotation produces a modulated oscilla- 
tion. This is amplified and eventually operates 
a counting device. For measurements in water 








of variable conductivity (fluctuating salinity or 
temperature) a second electrode is placed in 
the water near the measuring drive to form a 
second, compensating branch of the Wheatstone 
bridge. 


Great Belt Bridge Report 


In April, 1948, the Danish Minister for 
Public Works set up a committee to investigate 
the traffic, technical, and economic conditions 
bearing on the creation of a permanent link 
across the Great Belt. At present, the connec- 
tion across the 20km to 25km wide straight is 
formed by a railway and a car ferry between 
Korsor (Seeland) and Nyborg (Funen), and a 
second car ferry on the shorter route from 
Halsskoy (Seeland) to Knudshoved (Funen). 
The immediate reason for the inquiry was the 
severe icing during the winter of 1947-48 and 
the resulting traffic difficulties. 

The Committee’s final report has now been 
published.* It seeks to take into account the 
past development of traffic across the Belt, 
including the number of foreign cars, the past 
and prospective development of motorisation in 
Denmark, and the effects of the opening, in 1963, 
of the * Bird’s Flight *’ connection with Germany 
(Rodby—Puttgarden ferry, Fehmarn Sound 
Bridge). 

The Committee thinks that if existing ferries 
are continued the annual number of motor cars 
ferried across the Great Belt will increase from 
876,000 during the financial year 1958-59 to 
about 1,400,000 in 1965-70, and 2,000,000 in 
1970-85. Experience elsewhere shows, how- 
ever, that the installation of a bridge or other 
means of reducing the journey time is itself a 
major stimulus to the volume of traffic. Increases 
of 50 per cent in the number of motor vehicles, 
and 15 to 25 per cent in rail traffic were therefore 
assumed to result from the construction of the 
bridge. 

Although ferry capacity could easily be raised 
to carry more than the maximum daily traffic 
expected in 1980, the Committee considers that 
there are important long-term advantages in 
building the bridge which outweigh the financial 
burden and temporary social disadvantages 
which would be entailed, but feels unable to 
recommend a completion date. 

The committee considered a number of alter- 
natives and concluded that either a tunnel or 
a suspension bridge would be too expensive 
It pronounced itself in favour of a route between 
Nyborg and Halsskov, using the island of Sprogo 
as a stepping stone. This would involve fifty- 
two trussed spans each of 135m length across 
the West Channel, plus forty-seven similar spans 
across the East Channel, together with two of 
300m and one of 350m across the main shipping 
channel. The bridge, which would have a clear- 
ance of 35m in the western part and either 67m 
or 55m over the shipping channel, would be 
designed with two decks, the lower carrying a 
double-track railway and two roadways of 3m 
width, the upper dual carriageway of twice 
two lanes each of 2m width. Excluding interest 
charges during the ten to eleven years’ construc- 
tion period, such a bridge would cost something 
like 1300 million Kroner. On a basis of 5 per 
cent interest, the annual costs of operation. 
interest and amortisation, with equal amounts 
spread over seventy years, are put at 84,000,000 
Kroner. The cost of residual amortisation of 
the ferry boats, pension for the ferry personne! 
and cost of railway operation, would increase 
this figure to 101-2 million in 1980, against 
which the income in that year is estimated at 
128-4 to 142-6 million depending on the size of 
the additional traffic volume due to the existence 
of the bridge. By contrast, continued ferry 
operation would, in 1980, cost 66-7 million 
overall and bring in a revenue of 103 million. 


* Great Belt Bridge Study Committee—Final Report. Vol. 1 
Text ; Vol. Il—Appendices. Report No. 237. Copenhagen 
960. 
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Great Saint Bernhard Road Tunnel 


[No. II—{ Concluded from page 737, October 28 ) } 


In our issues for September 16 and 23 we gave an account of the construction of the 
Mont Blanc road tunnel which will connect the Aosta valley with the valley of 
Chamonix. A second all-year-round road connection across the Alps will be 
available between Aosta and Martigny when the Great St. Bernhard tunnel is 
completed, probably early in 1962. This joint Swiss—Italian enterprise is based 
on a different technical approach from the 11-6km-long Mont Blanc tunnel. 
It involves a much shorter tunnel of only 5-8km length, but situated about 600m 
higher at 1900m above sea level. In order to keep the route open during the 
winter, the access roads on either side will be covered. These roads extend from 
Bourg-Saint-Pierre (1640m sea level) to the Swiss adit, a distance of 5-5km, 
and from above St. Oyen (1500m sea level) to the Italian adit, a distance of 
10-35km. The present article describes the scheme and some aspects of the 














section of covered access road 
(Swiss side) 


Swiss Access ROAD 


construction work now in full progress. 


HE tunnel lining is applied in sections of 40m 

using 10m long light alloy shutter plates 
mounted on rolled section frames, of which four 
segments lock together into a complete arch 
(Fig. 6). For setting up and striking the shutter- 
ing, use is made of a rail-mounted, electrically- 
driven carriage comprising three portal frames on 
which are mounted two sets of five hydraulic 
cylinders. The four side cylinders can be 
derricked by means of auxiliary cylinders, as 
shown in the illustration. This shuttering system 
which has been used before in other tunnelling 
work in Switzerland, was developed by the 
firm of Alb. Aeberli, Ziirich. 

Compressed air at 6 to 7 atmospheres for the 
tunnelling is supplied by a compressor station 
with nine machines : two “* Flottmann ” piston 
compressors, and four large and three small 
“SLM ” rotary compressors, totalling 1150 h.p. 
The workings are ventilated by means of 700mm 


Fig. 5—View from the Italian approach road towards the southern adit, 


(right) the piers for the road 


under construction. 


diameter trunking made from plywood and 
joined by means of plastic sleeves and alu- 
minium alloy clips. It is claimed that the ply- 
wood is very suitable for this application as it is 
light, does not develop dents, and if fractured 
can be easily repaired. The ventilating air 
amounts to 8 cumecs. 

Just outside the adit stands a silo with four 
outer compartments for sand and aggregates 
and a central compartment for cement. The 
main sand and aggregate plant is situated in the 
mouth of the tunnel, and is fully automatic. 
The various screens, crushers, sandmill, drier- 
vibrator and silos are connected by conveyor 
belts of 500mm, 650mm and 800mm _ width. 
Sand (0-4mm) and two grades of aggregate 
(4mm to 15mm and 15mm to 35mm), are pro- 
duced partly for use in the mixing plant, and 
partly stored to be used later for the access road 
and associated structures. 


The building 
of 


The new access road will replace the existing 
road at the bottom of the valley which will be 
covered by Toules reservoir. It will by-pass 
Bourg-Saint-Pierre and will reach the tunnel 
adit following the flank of the valley virtually in 
a straight line. The road will have a length of 
5-5km and a maximum gradient of 6 per cent, 
and will be covered in the manner shown in 
Fig. 4 to protect it from snow. The roadway 
itself will be 8m wide with steel fender rails on 
the valley side and gulley protected by a kerb on 
the other side. The width between supports will 
be 9m, and the daylight under the beams 4-5m. 
The design here shown is in reinforced concrete, 
but it is possible that a prestressed version may 
be adopted. In certain situations the structure 
will be strengthened to withstand snow slides 
and rock falls, and on two sections of 200m 
length, its place will be taken by an avalanche 
protection, the design of which is still being 
studied. 

The road eventually reaches the north entrance 


across the gorge of the Gran San Bernardo River. (Left) The temporary 
the far side will house a traffic control post, ventilating plant 


bridge, 
and a substation 
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Station where the road over the pass branches 
off, one direction underpassing the access road. 
The station is to be situated within an area 
approximately 190m long by 42m and includes 
Swiss and Italian frontier control posts, restau- 
rant and amenities, a service station, offices, and 
parking areas for lorries with trailers and for 
passenger vehicles. The total area amounts to 
6150 square metres and includes a building 90m 
long and 6-6m wide, with basement, ground 
floor and first floor. 


EQUIPMENT OF THE TUNNEI 


We have already described the system of venti- 
lation which is perhaps the most important item 
affecting the operation of the tunnel. Electric 
power for the fans and lighting will be provided 
on the Swiss side by a power station situated at 
the bottom of the smaller of the two air shafts. 
This will use the waters of the River Drance 
which will be impounded by a 16m high gravity 
dam at 2095-5m sea level at Hospitalet, a buried 
feeder of 970m length adding the waters of the 
River Dréne. This reservoir will hold about 
11,900 cubic metres and will be connected to the 
airshaft by a 152m long tunnel. A _ pressure 
penstock of 50cm diameter encased in the lining 
of the shaft will take the water to a two-jet 
Pelton turbine designed for a flow of | cumec 
coupled to a 2000kVA alternator. The tail race 
is formed by a 90cm diameter pipe 1700m long, 
and the water is returned to the Drance near the 
northern station. An annual output of 4-5 
million kWh is expected. 

In addition there are ten transformer sub- 
stations to supply power from the Swiss and 
Italian grid at 20kV and IIkV respectively. 
All transformers serving the ventilators are 
duplicated. 


ITALIAN Access ROAD 


On the Italian side the tunnel adit is situated 
on the left flank of the ravine of the Gran San 
Bernardo River where room is lacking for the 
extensive parking and other facilities required. 
The building at the entrance therefore houses only 
ventilation plant and control installations for 
the tunnel and the pipeline. A concrete arch 
bridge wil! connect the two sides of the ravine, 
and facilities for parking, &c., similar to those 
at the North adit will be provided on the right- 
hand side of the valley where the spoils from 


Fig. 7—View from the temporary bridge at the Italian adit towards the right side of the valley. 


(In the 


foreground) piers for the road bridge, (centre and background) covered parking area and approach road 


the excavation are being tipped so as to form an 
embankment. Our illustrations Figs. 5 and 7 
show some of the work in progress. 

Just below the covered parking area opposite 
the tunnel adit, the access road will bridge the 
existing St. Bernhard road (National Highway 


Fig. 6—Rail-mounted hydraulic gantry for setting up and striking shuttering for lining the tunnel 


No. 27) and will then round in a long right-hand 
curve the wooded shoulder of the mountain 
above St. Rhémy. Descending to the River 
Artanavaz above its confluence with the Gran 
San Bernardo River, the road will turn back in 
a wide sweep through the southern part of St. 
Rhémy, and crossing the Gran San Bernardo 
River will join Highway No. 27 a short distance 
above the village of St. Oyen. 

The 10-35km long road is the first stage of a 
motorway destined eventually to form a con- 
nection with Turin and Genoa through Ivrea 
For that reason it has been designed to conform 
with specifications of a class IIl motorway under 
the Geneva Convention of September 16, 1950 
In view of the mountainous terrain and the 
cost of the protective roofing, the roadway is 
being built to the minimum width permitted in 
this category, i.e. 9m. The average gradient will 
be 3-6 per cent. 

For the most part the snow roof will be a 
lean-to structure, as on the Swiss side, resting 
against a retaining wall with 2-2m wide foun- 
dations on the side of the mountain, and on 
columns 30cm by 30cm on the valley side. 
The 10cm thick roof slab will rest on transverse 
reinforced concrete beams tapering from a 
depth of 55cm at the mountain end to 35cm at 
the other, and longitudinal beams 65cm deep 
between the columns. Daylight under the 
transverse beams will amount to 4-7m, and the 
clear width between the columns and the retain- 
ing wall will be 9-5m. Of this the roadway will 
occupy 9m and two kerbs 25m wide by 15cm 
high will take up the remaining width. 


CONCESSIONAIRES AND CONTRACTORS 


Swiss Section.—Owner Tunne! du Grand-Saint-Bernard 
S.A., Bourg-Saint-Pierre ; Consultants Bureau d'Ingenieurs 
du Tunnel Routier du Grand-Saint-Bernard Hermann Felber, 
Monthey ; Contractor : Association des Entreprises du Tunnel 
du Grand-Saint-Bernard, Bourg-Saint-Pierre 

Italian Section.—Owner : Societaé Italiana per il traforo del 
Gran San Bernardo (SITRASB), Turin ; Contractor: Societa 
Generale per Lavori dé Pubbliche Utilita (SOGENE), Rome 
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by Our American Editor 





Machine Tool Exposition and Pro- 
duction Engineering Show at Chicago 


No. 


The 1960 Machine Tool Exposition and the Production Engineering Show were 
held, respectively, at the International Amphitheatre and the Navy Pier in Chicago 


from September 6 to 16 and were attended by over 150,000 visitors. 


Compared 


to the previous exhibitions held in 1955, there has been a major increase in the 
application of numerical control to both standard and special-purpose machine 


tools 


This article reviews the more important advances in the design, construction 


and performance of the machinery shown and deals particularly with the present 
state of automatic machine tool control in the United States. 


O an extent far greater than that noticed at 

Olympia this summer and in Paris last 
September, numerical control was the outstand- 
ing development to be observed at both the 
Machine Tool Exposition and the Production 
Engineering Show which were recently held in 
Chicago. Just as “automation” was the 
theme of the 1955 exhibitions, numerical control 
appeared to govern the 1960 fair—so much so 
that it became popularly known as the “ tape- 
controlled show.” Five years ago, only a few 
numerically controlled machines were exhibited 
while this year there were ninety-nine such 
most machine tool builders 
one example. Furthermore, 


installations and 
showed at 


least 


Fig. 1—12in diameter vertical heavy-duty gear hobbing machine—Lees-Bradner 
Co., Cleveland, Ohio 








there was a considerable accent on tracer control 
systems, ranging from simple manual hydraulic 
units to systems operating with constant feed, 
constant cutting speed and in combination with 
numerical positioning. At present, the American 
machine tool industry is suffering seriously 
from a drop in both home and export orders ; 
it now remains to be seen if the truly remarkable 
technological advances displayed at Chicago can 
reverse the present trend and bring a surge of 
new business. 

From a technical point of view, the 1960 
machine tool show can be summed up in terms 
of the following trends in addition to the accent 
on numerical control : (1) More rigid machine 











tools with higher speeds and greater horsepowers 
to take advantage of cemented carbide and 
ceramic cutting tools ; (2) widespread applica- 
tion of Ward-Leonard d.c. “* package ™ drives in 
place of conventiona) squirrel-cage a.c. motors, 
to obtain infinitely variable speeds ; (3) increas- 
ing use of electronic circuits on speed selection, 
tool feeding, operation cycling and copy-tracing 
devices, often in place of previously used hydraulic 
mechanisms ; and (4) considerable accent on 
*“ automation " single-purpose machine tools of 
special design, including automatic loading, 
positioning and transfer devices and built-in 
gauging and feedback systems. As will be 
appreciated, the wide field covered by the 
exhibits and their variety makes it impossible to 
give more than a general idea of the scope of 
the machine tool shown in this article. For this 
reason we have selected for review a variety ol 
representative machine tools which are of new 


design or incorporate improvements, and we 
illustrate some other typical machines (Figs. 
1 to 4). 


It is of interest to note that in view of the close 
ties which most American machine tool manu- 
facturers have with either associated works or 
distributors in the United Kingdom, readers are 
likely to have seen some of the machines des- 
cribed here on display at the machine tool 
exhibition held in London this summer. 

NUMERICAL CONTROL 

Numerical control embraces more than the 

control of machine tools by numbers—testing, 





Fig. 2—3ft by 6ft work surface high production surface grinder—Thompson 
Grinder Co., Springfield, Ohio 
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Fig. 3—400-ton mechanical press with automatic slide positioner 
Specialities, Inc., Chicago, Illinois 


batching, inspection and assembly are but a 
few of the other areas where numerical controls 
are applied. Numerical control is not limited to 
systems involving feedback—open loop systems 
have been devised. Numerical control does not 
necessarily require electronic circuits — for 
example, a system employing only pneumatic 
and hydraulic elements was displayed at Chicago. 
Numerical control is not bound to employ 
calculated numerical data—models can _ be 
traced or measured for the preparation of control 
tapes. Numerical control is not limited to the 
use of magnetic tape, punched cards, or punched 
tape—a leading manufacturer of numerical 
controls offers decade switches and telephone 
dials as an input form. In short, numerical 
control cannot be simply defined in terms of the 
particular equipment to which it is applied nor 
in terms of particular components used in 
systems. If a definition must be made, numerical 
control can be defined as a form of control in 
which automatic equipment is directly controlled 
by means of a portable media containing pre- 
planned operating instructions, typically in 
numerical form. 

Three major media are now used in the 
United States for the storage of machine instruc- 
tions : magnetic tape, punched tape and 
punched cards. Magnetic tape is available in a 
variety of qualities and in various widths. The 
recording techniques used permit a high data 
storage density, and information can be placed 
on and read from magnetic tapes travelling at 
high speeds. As a result, large quantities of 
data can be handled over a short period of time. 
A relatively large number of parallel tracks are 
available on tapes of reasonable widths. For 
example, a lin width can contain fourteen 
separate tracks on which signals can be recorded. 
Magnetic tape is extensively used in the data 
processing and communications industry, and 
its use in control applications is an outgrowth of 
advances made in those two areas. 

Punched tape also has a history primarily 


Danly Machine 


rooted in the communications and data process- 
ing industries, but there are examples of early 
use in equipment control applications. Straight- 
forward electro-mechanical techniques can be 
used in handling, preparing, and reading punched 
tapes, and the concept has been easily adapted 
to special requirements. As a result, there are 
a wide variety of punched tapes in use—differing 
in such aspects as tape widths, hole locations, 
number of holes placed across the width and 
method of reading. However, the existence of 
a well-developed industry capable of supplying 
efficient tape punching and reading equipment 
has influenced the American picture, and a 
recommended standard based on a lin wide 
tape has been prepared by the Electronic 
Industries Association. The standard provides 
that either six, seven or eight levels (number of 
holes across the width) of information will be 
recorded. With certain commercial equipment 
tape punching can be combined with a typing 
operation and a readable copy of the informa- 
tion on the tape is obtained for filing or check- 
ing purposes. All things considered, punched 
tape appears to be the most popular storage 
medium used in the machine tool industry at 
present. 

A variety of techniques can be used in sensing 
the information punched into tape. For 
example, mechanical feelers, photo-electric means 
and sensitive pneumatic elements are employed. 
Tape can be read a “line” at a time as it is 
indexed past a reading point, or successive 
sections, or blocks, of tape can be indexed into 
position and all information in the block read 
simultaneously. Block readers capable of hand- 
ling sections of eight-level tape containing up to 
thirty-six lines can be obtained. 

The use of punched cards is a well-developed 
method of storing data for subsequent process- 
ing, as is evidenced by the great number of office- 
type data processing systems. With techniques 
developed for data processing applications, cards 
can be handled and read at very rapid rates. 


Fig. 4—750-ton, 24ft long hydraulic press brake, the largest machine at the 
show—Cincinnati Shaper Co., Cincinnati, Ohio 


The size of card used in these applications 
permits a large number of separate holes to be 
punched, but typical coding methods are con- 
cerned with the ability of an operator to read 
the punched code. This provision is obtained at 
some sacrifice of information storage density. 
Cards are used for all types of control, including 
contouring, but they appear to be particularly 
suited for processes requiring a regulating form 
of control. 

The use of a storage medium, of course, 
provides a means for introducing input instruc- 
tions in an automatic manner. Most control 
designs also provide for a semi-automatic mode 
of operation under the control of an operator. 
The desired input instructions are entered into 
the control circuits by means of push-buttons, 
decade switches, &c. The use of these forms of 
manual input is based upon the realisation that 
some jobs for a given piece of equipment might 
be so simple or of such an experimental nature 
that preparing a complete stored programme 
would be wasteful. Many controls allow the 
operator to override the programmed instruc- 
tions in several respects, particularly as regards 
speed and feed rates. Giving the operator a 
means also to control positioning, makes the 
equipment truly general-purpose. 

Before the command signal and the feedback 
signal in a system can be compared it is necessary 
that they be in the same form, and that the error 
signal resulting from the comparison be in a 
form acceptable to the actuator. These con- 
siderations introduce the problems of converting 
from one code to another, analog-to-digital 
conversion and digital-to-analog conversion. 
Code conversion is based upon data-handling 
techniques and circuits involving networks of 
logic elements, storage devices and switching 
components. Perhaps the most prevalent code 
conversion problem that occurs with positioning 
systems is the need to convert from the binary- 
coded decimal form to a straight decimal form. 
Punched tape is a popular input medium, and 
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binary-coded decimal information and alpha- 
betical notations are readily punched into the 
tape by available equipment containing a type- 
writer keyboard. Within control systems, the 
use of digitising devices and decimal divisions 
can be a convenience. In bringing the command 
and feedback signals into the same form it is a 
relatively simple matter to provide a switching 
network to convert the binary-coded decimal 
information into straight decimal information. 

As regards analog-to-digital conversion, a 
number of transducers used in positioning systems 
are, of course, analog-to-digital converters, in 
that position is converted to a digital representa- 
tion. But the problem of converting analog 
signals into digital signals also arises, though 
apparently not very frequently in positioning 
systems. Conversion can be based upon some 
technique in which, in connection with a master 
oscillator and gating circuits, some characteristic 
of the signal voltage is compared to a known 
voltage. An output of such circuits is collected 
in a counter, giving a digital representation of 
the analog signal. 

The need to convert a digital signal into a 
voltage analog occurs in a number of systems, 
an analog signal being required by the trans- 
ducer and/or the actuator. Conversion is 
readily accomplished by various types of switch- 
ing circuits. For a given digital signal, certain 
switches are operated to establish a network, 
the output of which is a voltage proportional to 
the original signal. A network of resistors 
might be so established, or the switches can 
select appropriate taps on a transformer. 

The drives and power sources used in numer- 
ical control systems include hydraulic units, 
such as electro-hydraulic valves controlling 
cylinders and piston-type hydraulic motors. 
Electric motors, with a variety of clutching and 
braking devices, have been used to satisfy 
different requirements for coarse and fine move- 
ments. For example, one system employs a 
constant speed unidirectional | h.p. a.c. motor 
in combination with direction clutches and 
control clutches that can be electrically selected 
for direction and speed range. Another system 
uses a 2 h.p. a.c. motor for rapid traverse and a 
1 h.p. adjustable speed d.c. motor in combina- 
tion with a clutch-selected two-speed gear train. 
A system has been designed that uses a single 
motor which, through clutches, is shared in 
positioning along two axes. Still another 
system employs three drives for one axis of 
motion, employing a hydraulic drive, an induc- 
tion motor and finally a d.c. shunt motor for 
creep speeds. In short, the types of drives 
suitable for positioning control include hydraulic 
motors, hydraulic cylinders, a.c. motors and 
d.c. motors. 

From the drives used, it is apparent that two 
forms of motion control are involved: One 
is a proportional type—in which all motion, 
including that during deceleration, is com- 
pletely controlled. The other is an “ On-Off” 
type—in which motion at some constant speed 
must be braked in stopping. D.C. motors 
and hydraulic drives can be used to obtain 
proportional control. A d.c. motor is suited to 
general applications ; however, its use is limited 
by the number of starts and stops per unit of 
time which might occur. Hydraulic drives are 
not limited in this respect, and under the control 
of proportional valves, hydraulic drive perform- 
ance compares with d.c. motors. 

In the second type of motion, acceptable 
performance is obtained with constant speed 
a.c. motors that are provided with clutches and 
brakes. Hydraulic motors and cylinders con- 
trolled by solenoid valves are also used. An 
important consideration in these systems is the 
stopping characteristic of the drive. Since it is 
not controlled, it must be consistent—a require- 
ment leading to two-step systems in which 
motion is brought to a creep rate prior to being 
stopped. This approach fits in with positioning 
measuring systems in which control information 
is available in coarse and fine categories. 

The need for choosing desired actions from 
the actions possible and fixing their sequence is 
universally found in all types of industries. 
Since this requirement is so widespread and the 
control system required can be relatively simple, 
the performance of the selection function has 
been accomplished by numerical controls in a 


great many cases, and many machine tools apply 
numerical control to selection functions. In 
most such applications the numerical control 
system also performs additional basic functions 
in controlling limits of actions or continuously 
synchronising rates of performance. Typical 
selecting operations controlled include picking 
of motions to be made and choosing of feed 
rates and spindle speeds from several fixed values 
that are available. Auxiliary actions such as 
coolant flow and chip disposal are also pro- 
grammed. 

One of the auxiliary selection actions that has 
been numerically controlled in some interesting 
applications is the selection of tools. Examples 
of this type of selection are represented by turret 
drilling machines and turret lathes on which 
tools are individually mounted on different 
spindles or faces of a turret. To perform a 
desired operation the turret is indexed to bring 
the selected tool into working position. One 
tape-controlled machine has a large circular 
turret carrying twenty spindles. On command, 
the turret indexes the desired spindle into 
position. Other applications have provided 
means to change tools on a single spindle. One 
card-controlled changing arrangement stores as 
many as thirty tool holders around the periphery 
of a circular index table. An automatic jaw 
mechanism transfers the tools back and forth 
between the vertical spindle of the machine and 
the assigned positions on the indexing storage 
table. Another design, tape-controlled, provides 
storage for thirty tools in a drum-type magazine. 
In that system each tool holder is identified by 
code rings and can be stored and retrieved from 
random positions in the magazine. A rotating 
transfer arm places selected tools in the hori- 
zontal spindle of the machine and returns them 
to the magazine. 

In terms of number of operations where a 
basic function is performed under numerical 
control, controlling of limits ranks second only 
to selecting of actions. Most of these applica- 
tions are found in conjunction with provisions 
for numerical control of the selecting function. 
The single type of action covering the greatest 
variety of these applications is the controlling 
of limits of mechanical motions. The deter- 
mination of limits of mechanical motions under 
numerical contro! may be found especially in 
those operations where speed, accuracy, repeat- 
ability and similar factors are important in the 
performance of the motion. 

Universal machine tool building blocks, on 
which the limits of mechanical motions are 
numerically controlled, are the workpiece posi- 
tioning tables. Both rectilinear positioning 
units and rotary indexing units are available. 
These basic units have been used to improve the 
performance of such operations as drilling, 
boring, reaming, tapping and spotfacing on 
existing machines as well as on new machines. 
They may be interlocked with the machining 
head so that the operations are performed auto- 
matically when positions are reached. Com- 





Fig. 5—*‘ Factrol 101°’ automatic turret lathe with positioning and continuous-path magnetic tape 
control—Gisholt 
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mercially available units offer a wide selection of 
capabilities with regard to size of workpiece that 
can be handled, area over which positions can 
be attained, speed of moving from one point to 
another, absolute accuracy with which a speci- 
fied point can be reached, and the accuracy 
with which positioning to a given point can be 


repeated. Punched tape, punched cards and 
magnetic tape are used as a control media for 
these units. Essentially, the rectilinear tables 
include a more versatile positioning action since 
they control motions with respect to two axes 
rather than the single axis of a rotary table 

Closely related to these positioning table 
units are the tables, slides, saddles and similar 
components built into machine tools. Wherever 
such an element must be moved a controlied 
distance linearly or angularly, the use of numer- 
ical control is a distinct possibility. For example, 
a great number of turret drills now include the 
numerical control of turret position and spindle 
advance as well as workpiece positioning. One 
specific installation uses punched tape to control 
turret indexing, table motions in and out and 
left and right, spindle feed at one of six speeds, 
and spindle up and down motions. The opera- 
tions on this machine are accurate to plus or 
minus 0-002in. In one case 100 holes were 
being drilled in a plastic part, and previous 
practice required eight hours to lay out and 
machine the part. Under numerical control the 
total time required was fifty-six minutes, includ- 
ing forty-five minutes for tape preparation and 
set-up. 

Special machines for drilling deep holes in 
large workpieces such as tube-sheets for heat 
exchangers and feedwater heaters have also been 
built with numerical controls. One manufac- 
turer of such workpieces uses tape-controlled 
machines to produce holes *in to Ifin in dia- 
meter in tube-sheets as much as 24in thick. 
Previously these holes were produced by manually 
positioning a radial drill over a sheet on which 
the hole locations had been laid out, The tape- 
controlled method results in labour costs about 
half those for the former method on a represen- 
tative tube-sheet 10in thick. Similar control 
requirements have been met in the case of lathes 
for step turning operations Such systems 
control the movement of the cutting tool along 
one axis of the lathe at a time while the work 
rotates. The distance which the tool advances 
is determined by a limit controlling system, 
but the rate at which it advances is not con- 
tinuously synchronised with any other action 
under numerical control. Turning of contour 
shapes is therefore not possible on this equip- 
ment except as a very rough approximation by a 
large number of straight cuts. 

Generally most advanced are the numerical 
control systems that provide means to con- 
tinuously synchronise performance of one action 
with the performance of one or more other 
actions. Historically, there have been simpie 
mechanical systems that provided fixed synchron- 
ising functions, but changing gears or linkages, 
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usually by manual manipulation. The smooth 
continuous adjustment of relative rates of travel 
along even two axes was not feasible by those 
means. The hydraulic and electric servo- 
mechanism systems developed for tracer controls 
were a great step forward because they had the 
ability to synchronise two or more motions. 
However, a tracer system must have a template 
or model of some sort to trace. For many 
applications this creates a problem since the 
generation of the required model may require 
as much time as the manual production of the 
desired workpiece. The consideration of some 
of the problems involved in producing two- and 
three-dimensional contours on machine tools 
led to discussions between the Parsons Cor- 
poration and the Air Materiel Command, and 
the historic development of the numerically 
controlled milling machine at the Massachusetts 
institute of Technology. 

The applications of numerical control for 
continuous synchronising of complex operations 
have undoubtedly been most numerous in the 
machine tool field. The designs have ranged 
from two-axis profiling machines, with syn- 
chronised motions along two linear axes, to 
five-axis contouring machines with synchronised 
motions along three linear axes and rotation 
about two axes. To generate non-symmetrical 
solid shapes such as three-dimensional cars and 
turbine blades, the travel of a saddle, and of a 
cross slide, and rotation of the workpiece must 
be mutually synchronised. One machine with 
such control provisions features interchangeable 
milling and grinding head assemblies. In one 
use, turbine blades are milled and ground from 
forged blanks on this machine. Steam turbine 
buckets that previously took about five months 
of tooling time can now be set up in one week. 


GISHOLT MACHINE COMPANY 


The outstanding development on display at 
the stand of the Gisholt Machine Company, 
Madison, Wisconsin, was the “ Factrol 101” 
automatic turret lathe (Fig. 5). This machine 
constitutes an excellent example of latest 
American numerical control practice in the 
machine tool field, employing a positioning-and 
continuous-path magnetic tape control directing 
two separate hydrautically-operated tool systems. 
The firm’s design puts all of this control in a 
single package, mounted on the lathe and is an 
ingenious example of condensation. In a sense, 
the numerical control concept applied to this 
turret lathe makes it a single-spindle automatic 
suitable for short runs. 

The automatic cycle control for this machine 
is directed by information recorded on 2+in 
wide magnetic-oxide “‘ Mylar” tape. This tape 
control provides : (1) the selection of one of 
six tool positions of an automatic indexing, 
cross-feeding hexagon turret having 8in of cross 
travel and 38in of longitudinal travel ; (2) the 
selection of one of four tool positions of an 


automatic indexing tool-post on a universal full- 
swing side carriage with llin of cross travel 
and 38in of longitudinal travel ; (3) the selection 
of one of twenty-four spindle speeds in a range 
from 18 to 1090 r.p.m.; (4) continuous-path, 
position and rate control of both turret and 
tool-post for simultaneous straight, taper or 
contour turning, boring or facing at longitudinal 
feed rates infinitely selectable from Oin to 20in 
per minute and transversely from Oin to 10in 
per minute ; and (5) coolant flow control to 
each tool while cutting. The simple, tape- 
recording method for this machine permits 
direct and instantaneous recording of chamfers 
of any angle, and corner rounds from 0-025in 
to 100in radius. As a result, tool set-up is sim- 
plified and the number of tools required to do a 
job is greatly reduced. Chamfers and radii are 
quickly and accurately generated with the same 
tools used for turning or facing and in a con- 
tinuous cut. Time is saved because it is not 
necessary, as with rectilinear positioning systems 
to retract the slide, index the tool into its cut- 
ting position and advance it to the cut. 

Automatic power indexing of the turret and 
tool-post can be programmed to occur as soon 
as the tools are in the clear. This saving, com- 
bined with carriage traverse rates up to 100in 
per minute, minimises index travel time. Both 
the four-position tool-post and the hexagon 
turret can be indexed in either direction. The 
controls are arranged so that the next tool called 
for by the tape is brought into position by index- 
ing in whichever direction requires the least 
amount of rotation. Where the amount of 
stock to be removed is too much for one cut, 
successive cuts are easily programmed. If the 
amount of stock is variable because of casting 
or forging draft, or when machining step dia- 
meters, tapers or irregular contours, the first cuts 
can programmed to leave a uniform amount of 
stock for the finish cut. 

The power for slide movements and for turret 
and tool-post indexing is provided through 
hydraulic units which are protected by over- 
pressure devices to stop movement before the 
forces exceed safe values. Alli indexes are elec- 
trically monitored so that a cycle will not 
proceed if an index is not completed to the tool- 
face called for by the tape. A safety circuit in 
operation at all times observes the amount of 
error signal in each direction. If the distance 
between the point at which a tool should be 
and its actual location at any instant exceeds a 
safe amount, the cycle will automatically stop. 
Maintenance problems are minimised since the 
control system consists of plug-in modules built 
with extremely reliable static control elements. 
These solid-state transistor components are 
generally considered to have long life. They are 
further protected against environmental condi- 
tions by housing them in a dust-tight enclosure 
with built-in air conditioning to maintain a 
moderate temperature and low humidity. Defec- 


Fig. 6—** IF Fastermatic "’ automatic chucking turret lathe with ‘‘ Prodac ”’ digital tape control—Gisholt 
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tive modules can be removed and a replacement 
plugged in. The modules are immediately 
available by air-mail from Gisholt, and spares 
can readily be kept on hand by the user. 

On the tape-preparation console at the extreme 
left of the headstock are two identical sets of 
tool movement selector dials, one for the tool- 
post and one for the turret. In front of each is a 
keyboard. To tape a movement, the operator 
presses the numbered buttons in the left half 
of one keyboard corresponding to the distance 
to be removed in the longitudinal direction. If 
simultaneous cross movement is required he also 
presses the numbered buttons in the right half 
of that keyboard corresponding to the distance 
to be moved in the cross direction. Having 
selected the rate of travel and the angle (if 
simultaneous movement is required) he presses 
the “record” key, tape drive begins and the 
motion is reduced, including safe automatic 
acceleration to the selected rate, whether feed or 
traverse, and automatic deceleration to zero as 
the end of the travel set up on the keyboards is 
reached. As the recording proceeds, the distance 
from the starting co-ordinates of each tool point 
is constantly on display on “tool position” 
counters on both vertical panels to the left of 
the “angle” and “ direction” dials. As each 
movement is recorded, the end points reached 
as recorded on counters must check with the 
information on the tabulated operation sheet 
from which the recording is made. 

The tape recording can be prepared from the 
operation sheet by the average person with little 
training. When simultaneous turret and tool- 
post movements are required to give tapered or 
angular surfaces, the angle and direction are 
set on the “ angle direction *’ dial and one of the 
end points is introduced into the appropriate 
keyboard. The feed rates of the tool-post and 
turret, relative to each other, are set on the 
recorder “* feed rate ” dials. 

In the upper right-hand corner of the two 
panels are the “ tool path radius * selector dials 
which are used to record the generation of 
corner rounds. Assuming a 0-100in radius is 
to be generated by a turret tool, a dial is turned 
until the reading 0-100in appears. The direc- 
tion of the generating movement is selected 
by the small dial, and when the tool move- 
ment is recorded within 0-100in of the end 
of a bore or face the ““ XI” button is pressed. 
The unit can then be caused to programme the 
recording of longitudinal and cross movements 
in exactly the proper manner to result in tool 
movement in a 0-100in radius arc. 

Both the tool-post and the turret unit have 
built-in power indexing, for movement in two 
directions, for transmitting coolant to the active 
tool point, and for pick-up and transmission of 
electrical signals to indicate position, rate of 
travel and acceleration, yet no flexible wires, 
tubes, conduits, &c., are visible. 

Another numerically controlled machine of 
interest at the Gisholt booth was the “1F 
Fastermatic *’ automatic chucking turret lathe 
(Fig. 6) equipped with the Westinghouse “ PRO- 
DAC ” system, which is a surprisingly low-cost 
arrangement that offers particular benefits on 
short-run work. “PRODAC™” is a digital, 
point-to-point transistorised control system pro- 
viding control of functions for speed and feed 
selection, traverse-to-feed trip position and 
programme sequence direction. Prepared on a 
Friden “‘ Flexowriter,”” a standard lin wide, 
eight-channel closed-loop punched “ Mylar” 
tape is used to store complete programme 
information for each specific job. Extensive 
tape libraries can be built up over a period of 
time to cover repeat jobs. With less than a 
minute required to insert the tape in the reader, 
changeover is reduced to tool setting and trial 
cuts. Small lots can be economically produced, 
as needed, eliminating large inventories of 
finished parts. 

Standard automatic turret lathe tools are 
used, and manual operation for set-up and trial! 
cuts is obtained through a selector switch o1 
the headstock. This same switch can be turned 
to “ check ” position after the tape is inserted 
The taped information can then be automatic- 
ally checked, one station at a time, before the 
operator actuates another switch for fully auto- 
matic tape-controlled operation. 

(To be continued) 
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BRITISH PATENT SPECIFICATIONS 


The dates printed are those of application and publication on completion. Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 





ELECTRICAL ENGINEERING 


848,842. May 31, 1957.—Liwirr Swircues, The 
British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2. 


(Inventor: David Spencer Simons.) 

This invention relates to limit switches tur use in 
winder systems in which a cage, lift or other convey- 
ance is raised and lowered, usually in a shaft. The 
system comprises at least one cage supported by one 
or more ropes, a winding motor and drum arranged 
to wind the ropes to raise and lower the cage and a 
limit switch comprising a fixed radioactive radiator 
and a fixed detector positioned on opposite sides of a 
rope so that the detector is continuously excited by 
the radiator, the rope carrying a shutter of radiation- 
opaque material positioned so that it becomes inter- 
posed in the path of the radiation when the limit 
position of a cage is reached. Referring to the upper 
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drawings, which show two views, at right angles to 
each other, of a winder, two cages A and B are 
arranged to operate in a shaft between a higher level 
C and a lower level D. The cages are supported by 
four ropes and are raised and lowered by a friction 
hoist E situated at the top of a winder tower F. The 
friction hoist comprises a drum rotated by an electric 
motor. It is necessary to ensure that the cage A is 
not raised above its higher limit position C and to this 
end a limit switch G is incorporated in the winder 
tower at the position shown. Limit switch G is shown 
in more detail in the lower drawing. It comprises a 
radioactive radiator H and a radioactive detector J, 
each positioned on respective opposite sides of one of 
the steel ropes K which support cage A. A lead clip 
L is secured to rope K at such a position that when 
cage A reaches level C the lead clip is interposed 
between radiator H and detector J and causes detector 
J to be de-excited. De-excitation of the detector 
operates control gear to stop motor M. A similar 
switch co-operates with a lead clip secured to one of 
the ropes supporting cage B. A safety shutter N is 
provided to screen radiator H when not in use. 
September 21, 1960. 


RAIL FASTENINGS 


849,939. December 16, 1958.—RAIL-FASTENING 
MEANS, British Transport Commission, 222, 
Marylebone Road, London, N.W.1, and Petros 
Protopapadakis, 22, Elmsworth Avenue, Houns- 
low, Middlesex. 

This invention concerns improvements for fasten- 
ing flat-bottom rails to concrete sleepers. The 
fastening means comprises a spring steel clip A of 
hardened and tempered flat bar steel in the shape of 
a hook. In use, a shank portion extends down into 
an aperture in the concrete sleeper, while an inturned 
upper end portion of the clip engages over the bottom 
flange of the rail which rests in a recess in the top of 
the sleeper. At about its middle the shank is bent to 


provide a depression B which, when the clip is in 
position (as shown on the right-hand side in the 
drawing), engages on the inside of a steel bar C 
extending across the aperture and cast in the sleeper. 
A second steel bar D, cast in the sleeper at a lower 
level, is engaged on the outside by the shank and 
prevents the clip from rotating around the upper bar. 
Thus, once the clip is in position, engaging on the 
rail flange and the two bars it cannot be withdrawn 
by a vertical pull and its end portion is resiliently 
deformed so that it exerts a downward pressure on 
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the foot of the rail. A required pressure can be 
obtained by appropriate design with respect to the 
cross section and shape of the clip and the position 
of the bars in the sleeper. Each clip is inserted into 
the aperture from above, so that its upper portion 
rests on the rail flange, whilst its slightly out-turned 
lower end is located outside of the lower bar and the 
middle of the shank is in contact with the inside of 
the upper bar, as shown on the left-hand side of the 
drawing. When a blow is then applied to the top 
the top of the clip, the downward thrust causes 
lateral deflection of the lower end, so that, as the 
clip moves downwards, the depression in its shank 
anchors on the upper bar after a slight release of 
strain energy. The clip will then be in engagement 
with the rail flange pressing it downwards by virtue 
of a tensional force which is taken up by the upper 
bar. To remove the clip, it is necessary to force its 
upper end towards the rail by hitting it in that direct 
tion with a hammer. The part in contact with the 
flange moves up the inclined surface until the depres- 
sion in the shank portion is no longer able to retain 
the clip, whereupon the stored strain energy will 
cause the clip to jump out. Generally, four clips with 
two cast-in bars per clip will be provided per sleeper, 
two for each rail (as illustrated). However, to suit 
particular requirements, three or more clips per rail 
can be used. Where track circuiting is in operation 
and it is desirable to insulate the rail from the sleeper, 
a shaped piece of insulating material, such as “ Tuf- 
nol” hard rubber or vulcanised fibre, is placed 
between the upper portion of the clip and the rail 
flange as shown in the drawing. It is easy to detect 
whether a clip is effecting a grip as it can only be 
under tension or broken or out of position and no 
special tools are required for either its insertion or 


extraction.—September 28, 1960. 
BRAKES 
850,053. August 20, 1957.—Brake HavinGc AuTo- 


MATIC TORQUE CONTROLLING MEANS, Goodyear 
Tire and Rubber Company, 1144, East Market 
Street, Akron, Ohio, United States of America. 
This invention relates to disc brakes comprising a 
rotary disc with a friction pad at one side for apply- 
ing braking torque. It is an object to so mount the 
friction pad that excessive braking torque will cause 
the pad to move to a position where its radius of 
application or its area of application will be reduced 
to reduce the torque correspondingly. Other objects 
are to provide uniform braking, prevent excessive 
braking and provide smoothness of application. 
Referring to the drawings, the rotatable brake disc 
A is supported by a landing wheel of an aeroplane 
or by other rotating means. The rotating means 
has keys B for engaging notches in the periphery of 


the disc enabling the disc to float axially. A brake 
support C of generally “ C -shape has a movable 
friction pad D and a fixed friction pad £, the shoe 
D being mounted on a piston F in a hydraulic cylinder 
in the support. When fluid pressure is applied the 
piston is moved towards disc A and clamps it between 
pads, the disc being free to float axially to centre it 
between the shoes. For mounting the brake support 
C in a manner to automatically control torque, it 
may be mounted upon a cantilever spring G from a 
stationary frame member. Assuming that the brake 
pad is normally at position X and that the cantilever 
spring is fixed to the axle with the disc rotating in 
the direction shown, then application of braking 
pressure would provide a torque force against spring 
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G causing it to be deflected in the direction of rotation 
With bending of the spring, the radial position of 
the pads relative to the disc would be moved inwardly 
of the disc and in the example shown the area of 
brake contact would be reduced by such radial 
shortening due to their moving inwards to overlie 
the inner periphery of the disc by the amount of the 
shaded area in position Y. Such reduction in area of 
contact and in radius of application results in a 
reduction of torque and acts to maintain near 
uniform torque of the brake.—September 28, 1960. 


EARTH WORKING MACHINES 


849,559. October 8, 1956.—EarTH WorKING 
Macuines, Johann Wilhelm Ludowici, Jock- 
grim, Pfalz, Germany. 

Our drawings show one embodiment of an earth- 
working machine in the loading and unloading 
Position respectively A “U-shaped frame A 
connected at its free ends to bearings on the frame of 
the earthworking machine has at its forward end 
cutting edges or teeth for scraping. The position of 
the cutting edges against the ground can be adjusted 
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by hydraulic cylinders and the heavy construction 
of the scraper enables the machine to be driven 
against obstacles such as rocks and roots. A loading 
shovel B is located partly within the “ U "-shaped 
frame rearwardly of the cutting edge and is carried 
on articulated arms operated by hydraulic cylinders. 
In the loading position the shovel lies in the free 
area of the frame in such manner that its outer edge 
adjoins the rear edge of the frame oming edge, so 
that earth | by the latter is fil into the 
loading shovel without resistance. As the shovel 
can move independently of the frame the heavy 
scraper assembly remains immovable during unload- 
ing to facilitate rapid and economic discharge. 
September 28, 1960, 
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Forthcoming Engagements 


Secretaries af Institutions, Societies, &c., desirous of having 
notices of meetings inserted ir this column, are requested to note 
that, in order to made sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
meeting. In all cases the Twat and PLACE at which the meeting 


ts to be held should clearly stated. 
ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 
To-day, Nov. 4.-Livernroot anp Disraict Brancu : Industrial 
Deve t Centre, M.A.N.W.E.B., Paradise Street, Liver- 
pool, i, “ Industrial Lighting,” J. D. Ducker, 7.30 p.m 


Sroxe anp Crewe Brancu : Royal Hotel, Crewe, “ The 
of Plastic Insulated a Cables, Jointing and 
Terminating,” D. H. Booth, 7.30 
Mon., Nov. 7.—-BOLTON BRANCH : Railway Hotel, Trinity an 
Bolton, “ Under-floor Cable Ducts,” Mr. Sherwood, 7.45 p 
: Angel Hotel, Broadway, Ilford, neoon, 
“ Electric Floor Warming,” G. C. Peacock and G. E. East, 
S15 pm. * Leeps Brancu : Great Northern Hotel, Leeds, 
“ Metal Rectifiers,” D. Magnall, 7.30 p.m. %& SHEFFIELD 
Brancu : Royal Victoria Hotel, Sheffield, “ Modern Lighting 
as Applied to all Phases of the Electrical Industry,” V. L. Turp, 
7.30 


; m. 

Twes., Rice. 8.—Cuesrer AND Disraict Brancn : Westminster 
Hotel, City Road, Chester, “ The Protection of Electrical 
Instal iations, "J. A. Robbins, 7.45 p.m. ¥% GLAscow BRANCH : 
Visit to the Electrical Engineers’ Laboratories of the Royal 
Technical College, Glasgow, 7,30 p.m. % NEWCASTLE UPON 
Tyne AND Diusraict Brancnu : Roadway House, Oxford Street, 
Newcastle upon Tyne, “ Temperature Controls,” 7.30 p.m. 

PorTsMouTH AND District ANCH : Committee Rooms, 
+ abe of Labour Offices, Lake Road, Portsmouth, Films, 

30 p.m, SouTa Waces Brancn : Park Hotel, Park 
Place, Cardi * Fire Fighting and Prevention,” C. N. 

Bid, 7.30" p.m. %& York Brancu : Royal Station Hotel, 
You “The Aims and Objects of the National Inspection 
Council, " P. Laughton, 7.30 p.m. 

Wed., Nov. 9.—BiRMInGHAM BRANCH : ah me Exchange 
and Engineering Centre, Stephenson Place 5 mt a 
“ Modern Light Sources and their Application,” W. R. 
Stoyle, 7.30 p.m. ¥ LuTON BRANCH : Luton College of 
Technology, Park Square Luton, * The Aims of the Electrical 
Association for Women,” Miss A. 8. Lockhart, 8.15 p m 

Thurs., Nov. 10.—Braprorp ano District Brancn : Midland 
Hotel, radioed, “ Power Transformers,” J. Bennett, 7 30 p.m. 

South West Lonpon Brancn : Prince of Wales Hotel, 
. S.W.19, “ Under-floor Heating,” L. Bishop, and, 
* Maintenance of an Electro-plating Plant,” B. Mitchison, 
8.30 p.m. 
BRITISH INSTITUTION OF RADIO ENGINEERS 


Wed., Nov. 9.—MEDICAL AND BioLoaicaL ELecTronics Group : 
m School of Hygiene and Tropical Medicine, Keppel 

Street, Gower Street, London, W.C.1, “ Diagnostic Applica- 
tions of Ultrasonics,” T. G. Brown, 6.30 p.m. %& Scorrisn 
Secrion : Department of Natural Philosophy, The University, 
Drummond Street, Edinburgh, “ U.H.F. AM/FM Transistor 
Receivers,” H. A Heins, 7 p.m. % NORTH-EASTERN SECTION : 
Institution of Mining and Mechanical Engineers, Neville Hall, 
Westgate Road, Newcastle upon Tyne, “ Distribution of 
Sound and Television by Wire,” A. W. Mews, 6 p.m. x West 
Mip.anos Section : College of Technology. Wulfruna Street, 
Wolverhampton, “ Modern Computer Techniques,” K. Cc 
Johanson, 7.15 p. ‘ 

Thurs., Nov. 10.—Scortisn Section : Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent. Glasgow, “ U.H.PF. 
AM/FM Transistor Receivers,” H. A. Heins, 7 p.m. 

ILLUMINATING ENGINEERING SOCIETY 

Tues., Nov. 8.—LONDON CENTRE : Federation of British Industries, 
Tothill Street, London, S.W.1, “ 25 Years of Stage Lighting,” 
F. P. Bentham, 6 p.m. 

INSTITUTE OF BRITISH FOUNDRYMEN 

Tues., Nov, 8.—Siovon Secrion : Lecture Theatre, High Duty 
Alloys, i. Slough, “ Foundry Aspects of Fluidity,” V. 
a ie 

Thurs.. Nov. 1 —Beps. AND Herts. Section: W. H. Alien, 
Sons and Co., Lid.. Bedford, “ Some Economic Aspects of 
Foundry Melting, "J.D Hill, 7.30 p.m. 

INSTITUTE OF MARINE ENGINEERS 


Mon., Nov. 7.—Mersrysipe AND NortH WESTERN SECTION : 
Liverpool En ring Society, The Temple, Dale Street, 
eer s The M Manufacture and Maintenance of Propellers,” 
J. ham, 6 p.m. ¥& Stupent Lecrure : Memorial 
Bullding. oe Mark Lane London, E.C.3, “ The Construction 
and Layout of Modern in ¥ R. S. Hogg, 6.30 p.m. 

"ee Ai 


Nov. 8.——-Me ial B 76 ark Lane, London, 
C.3, “ General Developments 





in Ceramics for Marine 
ineering.” F. J. Aldred and N. W_ Hinchliffe, 5.30 p.m. 
union LECTURE : East Ham Technical College, Barking 

oad, London, E.6, “ Marine Electrical Engineering,” D. 
Gray, 7 30 p.m 
Thurs., Nov. 10.—Norta East Coast S&crion : 


College, Sunderland. “ Automatic Boiler Control,” 
Hendon Technical College. 


Technical 
P. A. Gill, 


4pm * JuNIOR Lacwyes : 

The Burr: s, Hendon, N.W. 4, “ The Layout and Operation 
of Marine Steam Turbine Machinery,” D. M. V. Parkinson, 
2.30 p.m. KINGSTON UPON HULL AND HUMBER AREA 


SECTION : Royal Station Hotel Kin ton upon Hull, “ Human 
Problems in Marine Engineering,” C. C. Pounder, 7.30 p.m. 


INSTITUTE OF METALS 

Twes., 8.—-SouTH wees hon. aa Ry 
Department, University 1 . Singleton Par' wansea, 
“ Metals in High Speed Fligntt A j dy 6.30 p.m 

Wed., Nov. 9.—Mancnester Metatiurcicat Society : Man- 
chester Litera and Philosophical Society, George Street, 

Manchester, “ Casting.” D. V. Atterton, 6.30 p.m 

Thurs., Nov. 10.—Bimminonam LOcAL SecTion : College of 
Technology, Gosta Green, Birmingham. “ Modern Rolling 
Mill Practice,” 6.30 p.m. *% Easr 


Nov. 


IDLANDS METALLURGICAL 
Sociery : Derby and District Col of Art. Derby, * 
casting,” A. Street, 7.30 p.m Leeps METALLURGICAL 
3 University Staff House, University Road, Leeds, 
* Recent Developments in Extrusion Practice,” R. Chadwick, 
6.30 p.m. LiverPooL MFTALLUROICAL SocIETy : Depart- 
ment a Metallurgy, The University, Liverpool, * * Metallurgical 
Problems Associated with Mild Steel Strip,” E. D. Harry, 7 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 

Tues., Nov. 8.—Mp.anos Centre : Birmingham Exchange and 
Engineering Cenire, Stephenson Place, Birmingham, “ Diesel 
Power Units,” D. "Kaberry. 7.30 p.m. 

Wed, Nov. 9.—NorTH WESTERN CENTRE : 
Merton R Bootle, Liverpool, 20, “ Transport in Tripoli- 
tania,” H. L. ‘Lyons-Jones, 7.30 p.m k SouTHEeRN CENTRE : 
Cambridge Hotel, Southsea, “ Recent lopments in Fuel 

Injection Pump Design,” T. G. Charlesworth, 7.30 p.m. 


INSTITUTE OF WELDING 


Thurs. Nov. 10.—Liverroo. avo Disraict Brancn: Inter- 
national teeny k. bates Brown Street, Liverpool, 3, “ Weld 
Mullas, 7.15 p.m 


Merton Hotel, 


INSTITUTION OF CHEMICAL ENGINEERS 

Nov +o —Geological Society, Burlington House, London, 
The Dynamic Response of a Distillation Column to 

Changes in the Reflex and Vapour Flow Rates,” and “ An 

Introduction to the Theoretical Evaluation of the Frequency 

Response of a Distillation Column to a Change of Reflux 

Flow Rate,” R. M. Wood and W. D. Armstrong, 5.30 p.m 


INSTITUTION OF CIVIL ENGINEERS 
Tues., Nov. 8.—Great rge Street, Westminster, London, 
S.W 1, “ Some Contributions from Nuclear Power to Engineer- 
ing Practice,” 1. Davidson, 5.30 p.m. 
Thurs., Nov. 10.—Great George Street, Westminster, London, 
S.W.1, Discussion on “ The Economics of Airlifts for Major 
Construction,” introduced by P. Wainwright, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Nov. 4.—MEeEDICAL EL&CTRONICS DISCUSSION | Group : 
Savoy Place, London, W.C.2, Discussion on “ Electro- 
Convulsive Therapy,” opened by A. Spencer-Patterson, and 
W. H. Stanton, 6 p.m. 

Mon., Nov. 7.—Informal Meeting : Savoy Place, London, W.C.2, 
Discussion on “ The _o- of Television on Society,”” opened 
by Lord James of Rusholme, 5.30 p.m. ¥ NorTH-EASTERN 
Centre : Neville Hall, Westgate Road Newcastle upon Tyne, 
“ Water-Turbine-Driven me one uction Generators,” C. L. Cc 
Allan, 6.15 p.m. ¥& Scorrisn ELecTronics aND MEASURE- 
MENT Group : Institution of Engineers and Shipbuilders, 39, 
Eimbank Crescent, Glasgow, “ Advances in Semiconductor 
Devices and Circuits,” J. Evans and T. H. Walker, 6 p.m. 
* SouTH MIDLAND Centre : James Watt Memorial Institute, 
Birmingham, “ A Survey of Street Lighting and its Future,” 
W. R. Stevens and H. M. Ferguson, 6.30 p.m 

Tues., Nov. 8. —MEKSEY AND NortH WaALes Centre : Engineers’ 
Club, Manchester, Joint meetin with the North Western 
Centre, “ Submersible Pumping Plant,”” H. H. Anderson, and 
W. G. Crawford, 6.15 p.m. ¥ NortH Mim.anp CerEnTRe 
EDUCATION AND Discussion Circe : College of Technology, 
Calverley Street, Leeds, Discussion on “ City and Guilds or 
National Certificate,” opened by G. P. Evans, 6.30 p.m. 
% NORTHERN IRELAND CenTRE: Civil Engineering Depart- 
ment, David Keir Building, Queen's University, Stranmillis 
Road, Belfast, ““ The Application of Irradiation in Industry,” 
M. C. Crowley-Milling, 6.30 p.m. ELECTRONICS 
AND MEASU REMENT Group North Bridge, 


Tues., 
w. 1 


ScorTTisn 
Carlton Hotel, 
Edinburgh, “ Advances in Semiconductor Devices and Cir- 
cuits,” J. Evans and T. falker, 7 p.m. % SOUTHERN 
Centre: The University, Southampton, “ Error Correction 
in Digital Data Transmission System,” J. E. Meggitt, 6.30 p.m. 
Wed., Nov. 9.—LONDON GRADUATE AND STUDENT SECTION : 
Visit to B.B.C. Lime Grove Studios, 2.30 p.m. % NorTH- 
WesTeRN EL®CTRONICS AND | COMMUNICATIONS GROUP : 
Engineers’ Club, Manchester, “ The Applications of Micro- 
waves,” A. L. Cullen, 6.15 p.m. % NortH LANCASHIRE SuB- 
Centre: N.W.E.B. Demonstration Theatre, Lancaster 
Road, Lancaster, “ Some Aspects of Telephone Plant Protec- 
tion in the Lancaster Area,” L. Williams, 7.15 p.m. % SouTH- 
West SCOTLAND SuB-CEeNnTRE : Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, “ The Digital 
Computer,” 1. Cochrane, 6 p.m. & SOUTHERN CENTRE : 
S.E.B. Showrooms, 17, New Canal, Salisbury, “ The Design 
of Housing-Estate Distribution Systems Using a Digital 
Computer,” R. L. Grimsdale and P. M. Sinclare, 6.30 p.m 
*% Oxrorp Disrrict Brancu: District Office, Southern 
Electricity Board, 37, George Street, Oxford, “ Pumped 
Storage,” V. G. Newman, 7 p.m. 
Thurs., Nov. 10.—UtTiuisaTion Section: Savoy Place, London, 
/.C.2, “ The Logmotor—A Cylindrical Brushless Variable- 
Speed Induction Motor,” F. C. Williams, E. R. Laithwaite, 
J. F. Eastham and L. S. Piggott ; and “ Brushless Variable- 
Speed Induction Motors using Phase-Shift Control,” F. C. 
Williams, E. R. Laithwaite, J. F. Eastham and W. Farrer, 
5.30 p.m. xe West Wares (Swansea) Sus-Centre : Confer- 
ence Room, S. Wales Electricity Board, The Kingsway, 
Swansea, “ The Shielding of Overhead Lines Against Light- 
ning,” J. H. Gridley, 6 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Mon., Nov. 7.—Nortu-East BRANCH: New Lecture Theatre, 
Rutherford College of Technology, Northumberland Road, 
Newcastle upon Tyne, 1, Film Evening, 7.15 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS 

IN SCOTLAND 


Nov. 8.—39, Elmbank Crescent, Glasgow, “ Axial Vibra- 


Tues., 
Johnson, and 


tion in a Single-Screw Cargo Ship,” A. J. 
McClimont, 6.30 p.m. 
INSTITUTION OF MECHANICAL ENGINEERS 
To-day, Nov. 4.—Scorrisn Brancu : Robert Gordon’s Coll 
Aberdeen, “ Direct Conversion of Heat to Electricity,” P. 
Dunn, 7.30 p.m. 


Mon., Nov. 7.—NortH EASTERN BRANCH IN CONJUNCTION WITH 
THE Steam Group: Neville Hall, Westgate Road, Newcastle 
upon Tyne, “ Economic Distribution of Steam,” J. A. Robins, 
6 p.m 


8.—AvuTomoste Drvision: 1, Birdcage Walk, 
iy ‘2 on “ Fuel Injec- 
. Austen and co- 


Tues., Nov. 
Westminster, London, S.W.1, 
tion, Combustion and Noise,” 
authors, 4.30 p.m. 

Wed., Nov. 9.—Luton A.D, Centre : Royal Hotel, Mill Street, 
Luton, “ The Successors to the Steam Locomotive,” L. F. R. 
Fell, 7.30 p.m. ¥%& East MiIpLANDs GrapuarTes’ SECTION : 
College of Technol and Commerce, The Newark, Leicester, 
“ Electronic Control of Machine Tools,” C. J. Chesmond, 
7.15 p.m. % SouTHERN GRADUATES’ SECTION : Technical 
College, Reading, “ Experimental Methods of Stress Analysis,” 
E. K. Frank!, 7.30 p.m. ¥% YORKSHIRE GRADUATES’ SECTION : 
Whole day visit to Rolis-Ro ce, Ltd., Motor Division, Crewe. 

Thurs., Nov. 10.—EasTeRn ANCH: Royal Hotel, Luton, 
Joint meeting with the Eastern Branch Graduates’ Section, 
“ The Inspection of the Primary Circuits and Reactor Pressure 
Vessels of Nuclear Power Plants,” H. N. Pemberton, and 
E. Crossley, 7.30 p.m. % BrmemoHaM A.D. Centre: Col- 
lege of Technology, Gosta Green, Birmingham, Crompton- 
Lanchester Lecture, “ Electrical Equipment of the Passenger 
Motor Car,” E. A. Watson, 6.30 p.m. %% SouTHERN Grapu- 
ates’ SECTION : Technical College, Brighton, Films, 7 p.m. 

Fri.. Nov. 11.—LONDON GRADUATES’ cTION:: 1, Birdcage 
Walk, Westminster, London, S.W.1, Informal Meeting, 


6 p.m. 

py Nov. 14.—INDUSTRIAL ADMINISTRATION AND ENGINEERING 
Propuction Group : 1, Birdcage Walk, Westminster, London, 
S.W.1, Discussion on “ Adhesives in Engineering,” 6 p.m. 
% Dersy A.D. Centre: Midland Hotel, Derby, Repetition 
of A.D. Chairman's Address, 7.30 p.m. 


INSTITUTION OF PLANT ENGINEERS 


Tues., Nov. 8.—MANCHESTER BRANCH : Engineers’ Club, Albert 
Square, Manchester, “ Pressure Vessels,” C. W. Scarisbrick, 





7.15 p.m. 

Wed., Rov. 9.—East MIDLANDS BRANCH : eo Room, 
County Hotel, Theatre Square, Ne at- 
ing with Others,” R. Gregory, 7 p.m. Po BRANCH : 
Midland Hotel, Leicester, “Industrial Power Generation,” 


A. Wheating, 7.30 p.m. %& WESTERN BRANCH: Grand 
Hotel, Broad Street, Bristol, “ Modern Engineering Insurance,” 
K. J. mage 7.15 p.m. 

Thurs., 10.—GLascow Brancx : Scottish Building Centre, 
425, Seuchiohalt Street, ore. C.2, “ Planned Lubrication 
in a Modern Steelworks,” . Stewart, 7.15 p.m, 
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East BRANCH : Roadway House, Oxford Street, Newcastle 
upon Tyne, I, “ The Planning and Operation of Industrial 
Estates,” G. Perry, 7 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Tues., Nov. 8.—Easr AND. West RIDINGS REGION : New Technical 
College, Doncaster, “ Current Management Thinking of 
Personnel Problems,” R. J. Stevenson, 7 p.m. % BIRMINGHAM 
GRADUATE SECTION : James Watt Memorial Institute, Great 

“77 Birmingham, “ Automatic Linking Devices,” 
J. B. Jay, 7 E>. A ta ReGion : Town Hall, Oxford, 

* Materials Handling,” 7.30 p m. 

Wed., Nov. Ne GRADUATE SECTION 
Queens Square, Liverpool, 1, “ Aircraft Design,”’ F. F. Heaton, 
7.30 p.m. NorTH WESTERN REGION : Harris College, 
Corporation § treet, Preston, Lancs., “ Economics of Machine 
Tool Purchase,” J. Borsay, 7.30 p.m. & SCOTLAND REGION : 
North British Hotel, Princes Street, Edinburgh, Films, 
7.30 p.m. LONDON GRADt ATE Section : 10, Chesterfield 
Street, Mayfair, London, W.1, “ Induction Heating,” D. G 
Jones, 7.15 p.m. 

Thurs., Nov. 10.--NorTu MIDLANDS REGION Queens Hall, 
Grand Hotel, Leicester, “ Machine Tool Control” C. J. 
Charniey, 7.15 p.m. %& LONDON BrRaANcH : Royal Institution, 
Albemarle Street, London, W.1, 1960 Sir Alfred Herbert 
Paper, “ Health Services in Industry,” R. E. Lane, 6.30 p.m 


INSTITUTION OF THE RUBBER INDUSTRY 


Stork Hotel, 


Mon., Nov. 7.—BURTON-ON-TRENT SECTION : Midland Hotel, 
Station Street, Burton-on-Trent, “ Rubber as an Engineering 
Material,” 7.30 p.m. y% NortH Eastern Secrion : Eldon 


Grill, Newcastle, Film Evening, 7 p.m. % SouTH WALES AND 
MONMOUTHSHIRE SECTION : Royal Hotel, Cardiff, “ Rubber 
Technology,” 7.30 p.m. 


Tues., Nov. 8.—-LONDON SECTION : Royal Society of Tropical 
Medicine and H ne, Manson House, 26, Portland Place, 
London, W.1, echanics of Attack of Rubber by Ozone,’ 


A. N. Gent and M. Braden, 7 p.m. ¥ ScorrisH SECTION 
Scottish Building Centre, 425, Sauchichall Street, Glasgow, 


C.2, Joint meeting with the Piastics Institute, ““ The Uses of 
Rubber and Plastics in the Aircraft Industry,” P. I. Brittain, 
.30 p.m. 

Wed., Nov. 9.—SOUTHERN SECTION : Polygon Hotel, Southamp- 


ton, “ The Supply of Chemicals for the Rubber Industry,” 
L. M. Dadson, 7.30 p.m 


INSTITUTION oF STRUCTURAL ENGINEERS 


To-day, Nov. 4.—MIDLAND Counties BRANCH GRADUATES’ AND 
STUDENTS’ SECTION : Engineering Centre, Stephenson Place, 
Birmingham, “ Design and Construction of the Volta Bridge,” 
C. R. Blackwell, 6.30 p.m. 

Tues., Nov. 8.—Sc OTTISH Branch : Adelphi Hotel, Coburn 
Street, Edinburgh, “ * The Relationship Between Architect and 
Structural Engineer,”” W. Underwood, 6.15 p.m. 

Wed., Nov. 9.—LANCASHIRE AND CHESHIRE BRANCH : College of 
Science and Technology, Manchester, “ Multi-Storey Car 
Parks,” E. N. Underwood, 6.30 p.m. %& MIDLAND COUNTIES 
BRANCH GRADUATES’ AND STUDENTS’ SECTION : Electricity 
Demonstration Hall, lrongate, Derby, “ Precast Concrete 
Frame Construction,” B. E. Griffin, 6.15 p.m 

Thurs., Nov. 10.—11, Upper Belgrave Street, 
“The I6in E.R.W. Tube Plant, Sholton,” W 
T. Burnett-Stuart, and G. B. Godfrey, 6 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


London, S.W.1, 
T. Brooks, 


To-day, Nov. 4.—Pepys House, 14, Rochester Row, Westminster, 

Loadoa, S.W.1, Films, “ Glass” and “ People and Plastics,” 
p.m 

~~ P. 11.—-Pepys House, 14, Rochester Row, Westminster, 


* Railway Signalling Problems in a.c Traction Areas,’ 
i J 'N Riddle, 7 p.m. 
NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 
To-day, Nov. 4,—-Parsons Memorial Lecture : Lecture Theatre. 
Literary and Philosophical Society, Newcastle upon Tyne, 


“ Sir Claude D. Gibb—Engineer,” A. T. Bowden, 6.15 p.m 
PIPELINE INDUSTRIES GUILD 

Tues., Nov. 8.—Tudor Room, Caxton Hall, London, S.W.1, 

“ Prestressed Concrete Pipes,"’ W. Boden, 6.30 p.m. 
PLASTICS INSTITUTE 

Mon., Nov. 7.—City of London College, Moorgate, London, 
E. C2, “ Education and the Plastics Industry,” O. J. Walker, 
6.15 p.m. 


REINFORCED CONCRETE ASSOCIATION 


Wed., Nov. 9.—-NoRTH WESTERN BRANCH : College of Tech- 
nology, Sackville Street, Manchester, Joint meeting with the 
Institution of Structural Engineers, “ Multi-Storey Car Park,’ 

. N. Underwood, 6.30 p.m. 
ROYAL INSTITUTION OF preesesncapeeed SURVEYORS 


Mon., Nov. 14,—Ordinary General Meeting 
Street, Westminster, S.W.1, Presidential 
Trustram Eve, 5.45 p.m. 

ROYAL SOCIETY 


Thurs., Nov. 10.—Burlington House, Piccadilly, 
“ Progress and Needs of Marine Science,” 10.30 


ROYAL SOCIETY OF ARTS 


Wed., Nov. 9.—Thomas Gray Memorial Lecture : John Adam 
Street, Adelphi, London, W.C.2, “ The Training of Officers for 
the Merchant Navy,” G. W. Wakeford, 2.30 p.m 


SOCIETY OF CHEMICAL INDUSTRY 


To-day, Nov. 4.—Fifth Charles Tennant Memorial Lecture : Royal 
College of Science and Technology, Room 24, George Street, 
Glasgow, “ Melting and Freezing,” A. R. U bbelohde, 6 p.m 

SOCIETY OF ENGINEERS 


Mon., Nov. 7 Geological Society, Burlington House, Piccadilly, 
London, W.1, Heat Pump in Great Britain,” Miss 
M. V. Griffith, 5 p.m. 


gy OF INSTRUMENT TECHNOLOGY 


To-day, Nov. —FAWLEY SECTION : Adminisiration Building, 
Esso 1 eng Fawley, “ Automation in the Post Office,” 
Ww. S. > 5.30 p.m. 

Wed., Nov. 9.—LONDON SECTION : Data Processing Section 
Manson House, 26, Portland Place, London, W.1, “ A Shaft 
Position Digitiser using Synchros,”’ T. Roberts, 6.30 p.m. 

Thurs., Nov. 10—Liverrpoor Section : M.A.N.W.E.B., Industrial 
Development Centre, Liverpool, “ Some Recent Advances in 
Radiation Pyrometry,” B. W. Barley, sf 

Fri., Nov. 11.—MIDLAND SECTION : Byng Kendrick Suite, College 
of Technology, Gosta Green, Birmingham, “ The Common 
Sense Approach to Instrument Manufacture,” C. E. T. Crid- 
land, 6.30 p.m. 

UNIVERSITY OF LONDON KING'S COLLEGE 


Wed., Nov. 9.—Strand, London, W.C.2, “ Vibration Mills and 
Vibration Milling,” H. E. Rose, 5.30 p.m. 
WOMEN’S ENGINEERING SOCIETY 
Wed., Nov. 9.—“ Hope House,” 45, Great Peter Street, West- 
minster, S.W.1, “ Railway Modernisation and Electrification,” 
E C. Cookson and A. H. Emerson, 7 p.m. 


. Great George 
pg Le 


London, W.1, 
a.m 
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A substantial and well-deserved REWARD has accrued 
to the above Company Director for his heroic, dogged, 
rugged—nay, sensible—decision to obtain from 


ASSOGIATED LEAD all his firm’s supplies of 


RED LEAD PAINTS; RUSTODIAN GALCGIUM PLUMBATE PAINTS. 
He now moves in an aura of profit and prestige. 

















This announcement 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, £.C.2, CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER 


is issued for and on behalf of 





Export enquiries to: Associated Lead Manufacturers Export Co. Ltd., Clements House, 14 Gresham Street, London, E.C.2 
Enter No. 671 on reply card 




















HYDRAULIC ¢ PNEUMATIC 
SERVO ACTUATORS 


REMOTE VALVE 
CONTROL 


HP, 





ADVANTAGES. 
@ Simplicity and Economy. i Minimum of Piping. 


i Suitable for high or low temperature. 


SS 
—_ 

STEERIN 

) BY SHIPYARL 





THRUST 
——— PUMP TANK 
| UNIT 
| 
C ‘ | MOTOR DRIVEN 
= —— i 


THROTTLE CONTROL 
VALVE CONTROLS 


RETURN TO TANK 





MARINE STEERING GEAR 


STEERING GEAR CLUTCH CONTROL 
BULKHEAD DOORS VARIABLE PITCH PROPELLORS 


MOBILE 
MACHINERY 





POWER STEERING DEPTH CONTROLS 
LEVEL CONTROL TILT CONTROL 
LIFT CONTROL 


H.P. Actuators have been successfully applied to the following industries : 
Atomic Submarines, Power Stations, Control of Water Turbines, 
Control in Steel Works, Control of Packaging. Woodworking and 
Textile Machinery, etc. 


Our Specialist Team of ‘Control 
Engineers’ will be pleased to 
advise on all applications. 


HYDRAULICS PNEUMATICS LIMITED. 


Enter No. 681 on reply card 
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the 
lightweight™ 
answer 
to 
heavyweight 
problems~ 


The ‘“HYDROCON HIGHLANDER’ with its unusually simple 
construction and amazing versatility is the key to higher profits 
and lower operating costs. On a chassis no larger than a family 
car and with many exclusive design features, the Hydrocon 
Highlander is never out of a job on the busy building sites of today. 
One cab, one operator, full circle slewing. No clutches, 
no electric motors. Finger-tip controls, permitting 3 motions 
at once. Jibs up to 56’, erected without mechanical 
assistance. Rapidly lowered outriggers with universal 
foot pads. Rotary Hydraulic Motors for 

precision control—full interchangeability— 
no maintenance. Fast winch speeds 
‘double safety’ brakes 
precision control. One rope for all jib lengths. 
Winch parts 90°, interchangeable. 

5 ton capacity—fully slewing model. 


power lowering for 


%* ROBUSTLY CONSTRUCTED THROUGHOUT. 


The Hydrocon Highlander is fully described in colour brochure. Please write 
for your copy. 


HYDROCON 
HIGHLANDER 


FULLY SLEWING MOBILE GRANE 
LAMBERT ENGINEERING GO. (GLASGOW) LIMITED 


Burnfield Works + Burnfield Road + Giffnock * Renfrewshire + Scotland 


Sole distributors in England and pal BROWN . TAWSE aAset) & ry Ambrose Stree 

West Gorton, Manchester, 12. Gre H nchester Eest 223) 

S lines). Also at Birmingham and London. Scottish agents: J. A. STEWART (PLANT) LTD., 
jinbank Works, Townmill Road, Glasgow, E.1. Grams: jasplent, Glasgow. Tel: Bridgeton 444i 
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A Semtez installation at the 
Ellesmere Port Refinery of the 
Shell Chemical Company Limited. 


The installation of practical, 
hard-wearing and corrosion resistant floors 

will save you time and money in putting an end 
to constant repairs and in improving your 
annual turnover by uninterrupted production. 
Semtex, specialists in all types of flooring, 

will take over your entire flooring operation, 
designing, transporting and laying materials 
which proof factory floors, storage bays 

and machine beds against corrosive agents 

and mechanical wear. Continued research 

into the special] problems confronting 

industry has led Semtex to the fore in the 
manufacture of new materials and in the 
development of the most comprehensive 

flooring service in the business. 

Semter installation at a processing plant Get in touch with your consultant now—or write 
of the Nestle Co., £46. to the address below for further details. 































































MODERN 





INDUSTRIAL FLOORING 





~o> Semtex Ltd 






SEMTEX LTD., GO BLACKFRIARS ROAD, SALFORD 3, MANCHESTER. Tel: Deansgate 2128 
cow! cole 
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PAN GRINDING MILLS 


IN IRON & STEEL 7 CAMBRIDGE 


UP TO 11 CWTS. SS ; JULY 4th to 7th, 1961 
| Exhibition of Implements, ete. 


The Regulations and Provisional Forms 
HEAVY AND of Application for Space are now ready 
REVOLVING OR STATIONARY PANS Med “AWKWARD” ENTRIES CLOSE 

PERFORATED OR SOLID BOTTOMS AND SPECIAL MACHINING & MONDAY, NOV. 2ist, 1960 


OVER OR UNDER ORIVEN 
PURPOSE MACHINES GRINDING ENTRIES FOR SILVER MEDAL 
close Monday, January léth, 196! 


td 
Smedley Brothers. na REPAIRS & SALVAGE WELDING FABRICATING LIVESTOCK PRIZE LISTS 
will be ready for issue during February, 196! 


— ae BY METAL DEPOSITION IN PROFILE FLAME CUTTING ALBC HOBSON, Semumry 
mancemcincnan STELLITE, CHROME, NICKEL Etc AND GENERAL PRESSWORK | Sar Qarietzerl Sion, of gent 


Enter No. 701 on reply card Enter No. 702 on reply card Enter No. 703 on reply card 























FLOWMETERS for petrol 


Amal Flowmeters are precision instruments used exten- 
sively on engine test bed installations and enable the fuel 
flow to be directly read off at every instance of engine 
performance. 


AMAL LTD -HOLDFORD ROAD 
WITTON - BIRMINGHAM GE 
TEL: BIRCHFIELOS 4571 


Their accuracy is within plus or minus 2 per cent. 


Various models are available covering a range of 1 pint per 
hour to 400 gallons per hour. 


Send for list No. 323. 
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for Heavy Turret Lathe Work 
the HERBERT No. 14/36 Combination Turret Lathe 











With a swing of 36in. and a drive 
motor of 50 h.p. it has all the 
advantages common to all 

sizes of Herbert Capstan and Turret 
Lathes—the power, speeds and 
rigidity to use carbide tools to full 
advantage, ease of setting up which 
makes for economical machining of 
one or two similar components, fast 
culling times, high and consistent 
accuracy and excellent finish. 
Thirty-two speeds, 4 to 480 r.p.m. 
Sixteen reversible automatic sliding 
and surfacing feeds to saddle. 
Quick-power traverse to both 
motions. Chasing mechanism. 
Sixteen automatic feeds and quick- 
power traverse to turret slide. 

Hole through spindle, 84in. 


A Herbert No. 14/36 Combination Turret Lathe, with special tooling for machining cylinder engine liners, installed in 
the Rugby Works of the English Electric Company. Machined in a total time of 5 hours, four operations. External 
diameters are held to +0:OO1in., bore parallel, concentricity and ovality to +0-OO2in. 


ee HERBERT —@p—.... 
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The only British-built packaged escalator, constructed 
by the largest manufacturers of escalators for stores, 
commercial and public buildings, and backed by 30 
years’ experience. 

Passes through 10 ft. opening, cuts actual installation 
time to approximately 3 days, and ensures the mini- 
mum of interruption to normal! business arrangements. 
J. & E. Hall’s escalator engineers are at all times at 
your service to discuss all aspects of escalator plan- 
ning, installation and operation. 


J&K HALL! 


A Member of the Hall-Thermotank Group 
DARTFORD - KENT Tel: Dartford 23456 


London Office : 
10 St. Swithin’s Lane, E.C.4. Tel : MANsion House 981! 
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lf you want to know more about the Gj I spark machine write to our U.K. agents 


M. C. LAYTON LIMITED, ABBEY WHARF, MOUNT PLEASANT, ALPERTON, WEMBLEY, MIDDX - RUDKIN & RILEY LIMITED, CYPRUS ROAD, AYLESTONE, LEICESTER 


MANUFACTURED BY WELSH METAL INDUSTRIES LTD., CAERPHILLY, GLAMORGANSHIRE 
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Electronic equipment to 
interservice specifications 
(D.E.F.33) 


Optical test equipment 


73 


Rotating gear designed in 
conjunction with Marconi's 
Wireless Telegraph Co 
Ltd. for radar defence 





















ENGINEERS, DESIGNERS and 
DRAUGHTSMEN available 
for projects in:— 

ELECTRO MECHANISMS 
and ELECTRONICS 
Mechanical handling and Light 
Structures 
Special Purpose Machines and 
installations 




























NUCLEAR Engineering and 
Design 
Approved Contractors to 
H.M. Admiralty, M.O.W 






MOA. and UKAEA 





















Brand new—Manufactured in our @ 
own works. 

Shelves adjustable every inch. a 

Heavy gauge shelves will carry @ 
400 Ib. each. 

Stove enamelled dark green. @ 

6 shelves per bay—Extra @ 
shelves 8/- each 

Quantity discounts. @ 







Other sizes available. Also available 
in white at £5 per bay 


THE ONLY HEAVY 
GAUGE SHELVING AT THIS PRICE 


N.C.BROWN LTD 





GREEN LANE STEELWORKS ~ HEYWOOD - LANCS - Tet. : 69018 (67LINEs) 
a we wum.3 & ‘. 
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the speed of your machine ? 






Peak production means optimum speeds. Check 





this speed with a 





SMITHS Hand Tachometer It will measure 
Rotational, Linear or Surface Speeds in t.p.m. or 
f.p.m. (metric readings if necessary) to within 

4% even in awkward places 



















FOR IMMEDIATE DELIVERY IN FIVE MODELS 
A.T.H. 4 (0—s50,000 r.p.m.), A.T.H. 6 
o—10,000), A.T.H. 7 (o—20,000), A.T.H. to 
o—s,000), A. T.H. 24 (0—4,000), for both 
directions of rotation 










PRICE (Complete with case and accessories) 


£14.14.0 





Postage and packing 4/6 extra 









Write now to 
’ ‘ The industria! business 
INDUSTRIAL DIVISION 5% Smith & Sons (Engisnt) Lie 
\\] I ll \ meluding the marketing of 
industrial products under 
the trade marks of 


Chrones Werks, North Circular Read, Lendon NW? Phene GLAt!3@ Smiths and Keivie Hughes 
Enter No. 733 on reply card 











Nov. 4,19690 THE ENGINEER 


Trouble Free 
bunker discharge 
with internal and ext grnal 


Sinex Internal 
Bunker Vibrators for 
large bunkers and 
silos. Over 200 units 
installed in the 
United Kingdom. 





Sinex external, 
variable amplitude, 
hopper vibrators. 
The most reliable 
and powerful mach- 
ines of their kind. 





For very difficult 
material Sinex 
Internal Bunker 
Vibrators and Sinex 
External Vibrators, 
coupled with auto- 
matic timers for 
natural frequency 
response. 











S 
oo VIBRATORY EQUIPMENT 


have 30 years F “ = 
experience of the Sinex Engineering Company Ltd., 
scientific application Central Way, North Feltham Trading Estate, Feltham, Middx. 
of controlled Telephone: Feltham 5081 (5 lines). Telegraphic Address: Sinexvibro Feltham 


vibration. 
ASSOCIATED COMPANIES IN PARIS, BRUSSELS & ZURICH 


Enter No. 741 on reply card 
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This Furnace Charging Arm used less m 
and reduced machining time drastically 
when made as a one-piece casting ina 


increased resistance to thermal and mec 


and showed a direct cost saving 
of 15%, on each Arm. 


You can take advantage of steel foundry 


ith reduced machining 


THE BRITISH STEEL FOUNDERS ASSOCIATION 
= a A ET SS EE RE Se a ME 


Broomgrove Lodge, Broomgrove Rd., Sheffield 





teel 


less cost 


modern steel foundry. Compared with earlier 
production methods, a steel casting gave 


shock loading, thus lengthening life expectation, 


know-how and ensure that your steel components 
are produced economically by calling ina 
steel foundry engineer at the design stage. 



















aterial 









hanical 
















STEEL CASTINGS 
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NORTHFLEET ENG! AND 





MOUNT ISA. AUSTRALIA 





SASKATCHEWAN, CANADA 


‘ 
a ’ * 


TICALIO 


part of the world gzeam== 


“< 





“ ri 4 Z 
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THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND TRANSFORMER DIVISION BIRMINGHAM 6 + 














With some of 
the largest and best equipped 
desi offices in Britain, the 


MATTHEW HALL organization 


undertakes the complete engin- 


eering design, procurement and — 
erection of chemical, oil 


re ina nuclear and 


industrial plants 





ef MATTHEW HALL | 








A SECTION OF ONE OF OUR GROUP OF COMPANIES i 
DESIGN OFFICES | CHEMICAL, OIL REFINERY } 
i... & INDUSTRIAL ENGINEERS 
& 
Pe MATTHEW HALL HOUSE, DORSET SQUARE, LONDON, N.W.1I. 
- 3 PAD 1212 
y Glasgow MP lea tials Bristol Johannesburg Germiston 
MATTHEW HALL Cape Tow: Welkom Bulawayo Salisbury (eae etalon) Ndola West Indies 





i i LTT LE A ~ 
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THE MOST PRACTICAL 


SPECIALIST — WAY OF ELEVATING 


BULK MATERIAL AND 
DESIGNERS AND OFFERING THE BEST 
MANUFACTURERS 
OF POSSIBLE PROTECTION 


CONVEYING AND AGAINST FIRE AND 
ELEVATING 


EQUIPMENT EXPLOSION RISK 


EN — Scranlice 


etree 4ue Went weer ee y 6 Pee Om 


GLOUCESTER ERA ome 
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CULL heavy duty slogging spanners in alloy 
steels are in daily use in Power Stations, 
Shipbuilding Yards and all heavy industries 
where they are called upon to withstand 
the roughest usage. 


For spanners of every type to your speci- 
fication — ask CULL 


KY 


| oF 
| 


SLOGGING SPANNERS 


TO YOUR REQUIREMENTS 





| 
CU LX: 


w. B. CULL & SONS LTD. 
Head Office & Works 

POWKE LANE, OLD HILL, STAFFS. 

Phone : Cradley Heath 6607/-5 Grams: Culonsons, Cradley Heath 

Enter No. 792 on reply card 
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MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and | 
MOR Schieldrop S.P.0. Burners have | 


ORE........ 00.00. 
Schieldrop 


industrial Burners 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS * Teil 4/4 (4 lines) BM) 
Enter No. 801 on reply card 


WELDED STEEL PLATEWORK 


in 4” to 4° thick Mild Stee! 


PRESSURE VESSELS 


IN GREAT BRITAIN than any other make 


LONDON 
Tel : Belgravia 3785 


MANCHESTER 
Tel ; Blackfriars 385/ 


SOUTH WALES 
Tel : SKEWEN 3383-3103 


BIRMINGHAM 
Tel : Erdingtos 2772 











HYDRASHEAR 
CUTTERS 





CYCLONES 

BEDPLATES 

ANGLE & FLAT BAR RINGS 
THAMES R° BARKING, ESSEX 


RIPpieway 3011-2 


BRITISH AND AMERICAN PATENTS 


WIRE ROPES and 
ARMOURED ELECTRIC CABLES 


D. G. McNAIR & CO. LTD. 
583 GOVAN RD. GLASGOW S.W.! 
Enter No. 802 on reply card 





TELEPHONE 
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IN THE 
LONG 
RUN 


WITH THE WITTON 


ELECTRONICS LTD. 


MAGNETIC SAFETY 
TRIP WIRE SWITCH 


Designed specially for use with 
conveyors and similar equipment, where 
long runs of machinery are in use, 

this C.J.R. safety device stops the 
driving motor (or applies a brake), 

at a touch of the trip wire. 

You owe it to yourself and your 
employees to fit this infallible 

safety device. 


MANUFACTURERS OF INDUSTRIAL ELECTRONIC EQUIPMENT 
AND LOW VOLTAGE SAFETY SYSTEMS 


WITTON ELECTRONICS LTD. 


(formerty C.J.R. Electrical & Electronic Development Lid.) 





BICKFORD ROAD WITTON BIRMINGHAM 6 
Eater No. 804 on reply card 
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DUNLOP HAS THE ANSWER 


rubber 
of extreme 
thermal stability 


Always in the lead in rubber technology, Dunlop have 
developed a range of compounds containing Silicones. 
These have all the characteristics of natural rubber, plus 
the ability to retain them at extremes of temperatur 

and in severe operating conditions. Their dielectri 
strength, water repellent powers and weather resistance 
are of a high order, and they exhibit many other proper 

ties of great advantage in many applications. Dunlop 
Silicone Rubbers are very adaptable—they can be 
moulded, extruded and die-stamped — and are available 
in various grades. Write for full information. 


SILICONE RUBBER PRODUCTS 


BY 


DUNLOP RUBBER CO. LTD., G.R.G. DIVISION, CAMBRIDGE STREET, MANCHESTER. TEL: CENTRAL 2131 


cm/oe/ar/a 
Enter No. 805 on reply card 
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W. BARNS & SON (HOLLOWAY) LIMITED 
are proud to announce their hundredth anniversary. 
They extend thanks to their many clients for valued 
support in the past and, with the opening of their new 
extension last year, assure them of continued and even 


better service in the future. 


WIRE WEAVING ° PERFORATED METALS 


W. BARNS & SON (HOLLOWAY) LIMITED * Globe Works, Queensland Rd., Holloway, N.7 Tel: NORth 3347/8 Grams; Perforation, Holway, Loadeo 
Eater No. $11 on reply card 
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Photographs by courtesy of the 
Nationa! Coal Board 


Scraper Chain Conveyors are solving 
the problem of unscreened stock 
coal at a number of Midland 
Collieries. Coal is brought from the 
stock ground by lorries and tipped 
into a sunken hopper from which 

it is taken to the screens by a MECO 
Chain Conveyor which delivers to a 
Belt Conveyor already handling 


current production. 


THE MINING ENGINEERING CO. LTD. 


London Office: 50 Pall Mall, London, $.W 


MECO WORKS, WORCESTER. Telephone: Trafalgar 4686 7 


Cables: Mecomonde, Piccy, London 


Telephone : WORCESTER 22291 (7 lines) Telegrams : MECO, WORCESTER 


_ EE TT TS 
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FROM YOUR SCREEN PLATES? 

















— 4 . . ~ 
a TS Sa. Dg haat ern 


BN, S tae: —— 
2 hae ~ For the efficient screening of coal, coke, 


gravel and ore, ‘Harco’ Perforated Screen 
Plates offer all the advantages of tough, 
highly tested materials, plus clean and accurate 
perforations in all sizes and patterns. 
Apertures remain constant for 

longer periods, and their 
higher resistance to wear 
allows an increased tonnage 
per plate and saves on plate 


changing and maintenance time. 


When you change 
Screen Pliates... 






‘'HARCO'’ 
PERFORATED 
ee iz A T FE <,, Our Catalogue No. 926 is a valuable reference to the many 


sizes and patterns available. Please send for a copy. 


“AA rATra G. A. HARVEY & CO. (LONDON) LTD. 
HARV, =) WOOLWICH ROAD - LONDON : S.E.7 


Telephone : GREenwich 3232 (22 lines) 


change to 
‘HARCO’ 




























Other HARVEY Products: HIGH CARBON STEEL WIRE SCREENS - WOVEN WIRE IN ALL METALS - PERFORATED MILD STEEL CABLE TRAYS 
PERFORATED GANGWAY PLATES, FLOORS AND STAIRTREADS - PERFORATED PANELLING - RADIATOR COVERS - MACHINERY GUARDS 
WIREWORK OF EVERY KIND P/s 









Enter No. 831 on reply card 
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6,720 lbs Pressure 
for only £135 Cash! 


Bench Press that weighs only 2} cwts 

and gives you a 3 Ton downstroke 
Pressure at j" per second pressing time, 
certainly meets many everyday industrial 
requirements. The fact that it can be used 
in series, as shown here, gives it an appeal 
far in excess of that for which it was orig- 
inally designed. Any enquiry as to its ad- 
aptability for your particular needs will be 
promptly met, and the all-in ex works 
price of only £135 makes this an extremely 
attractive proposition. 


LONDON OFFICE 
3 Southampton Place, W.C.! 
Tel : CHA 5130 


PILOT WORKS LTD. 
Manchester Road, Bolton. 
Tel : Bolton $545 
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PEALE 


THE WORLD’S 
MOST ADVANCED 
HYDRAULIC 
EQUIPMENT 


ARE YOU TRYING TO: 


@ OBTAIN CONTINUOUS AUTOMATIC REVERSING 
DRIVES AT CONSTANT R.P.M. OR OVER A WIDE 
RANGE OF SPEED VARIATION? 


OBTAIN ACCURATE REMOTE CONTROL OF SPEED 
AND DIRECTION OF ROTATION, RATES OF AC- 
CELERATION AND OR DECELERATION? 


OBTAIN ACCURATELY MATCHED SPEED OF VAR. 
lOUS ROTATING ELEMENTS? 


OBTAIN CONSTANT SPEED OUTPUT FROM A 
VARIABLE SPEED INPUT; AUTOMATIC TORQUE 


CONTROL ; OR CONSTANT HORSEPOWER _ OUT- 
PUT THROUGH ALL OR PART OF A SPEED RANGE? 


You Need Oilgear/ 
Weatherley 
Oilgear 
Limited 


HYDRAULICS DIVISION, BIGGLESWADE, BEDS. 


TELEPHONE : 2351 





(WOL. 2.) 
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The Rockford |1}” single plate over-centre clutch unit is used in the striking side 
boom equipment (left) made by T. T. Boughton & Sons Ltd., Amersham Common, 
Buckinghamshire, and installed on a Fowler Challenger 33 Tractor. 


Sf 


. 4 "al 
—' 


The right-hand illustration shows a Caterpillar D.8 Tractor, also fitted with an 114” 
Rockford clutch unit and T. T. Boughton side-boom crane attachment. 


ROCKFORD FEATURES Being an over-centre type, 
the Rockford clutch is held positively in the engaged or disengaged 
position; when being operated the thrust is momentary, and in the 
running position end thrust is avoided. Easily adjusted; easily 
maintained. Made in an extensive range of sizes etc. 





} 
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Full particulars on application of Rockford products and Borg & Beck 


clutches. 


ROCKFORD 


FRICTION CLUTCHES 
POWER TAKE-OFFS 


BORG & BECK COMPANY LIMITED 
» LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


ONE OF THE AUTOMOTIVE = PRODUCTS GROUP 
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Installed in the Marchwood Power Station for the Central Electricity Generating Board 


One of twelve electrically 
driven Sulzer Boiler Feed 
Pumps, each with a capacity 
of 650,000 Ibs per hour, ata 
pressure of |,242 Ibs p.s.i. and 
a temperature of 260°F. 


Complete range of Boiler Feed 
Pumps for Nuclear and orthodox 
Thermal plants including 
advance class units 


SULZER BROS. (LONDON) LTD., 


Incorporating Hathorn Davey & Co. Ltd 


Telephone Museum 7890 
31 Bedford Square, London, W.C.1. 


Enter No. 871 on reply card 
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model? 


Take a sales curve and relate it to the shape 
of your new product. Perhaps dies come into it. Dies that are precise 
though large. Dies with a fine finish. Dies soundly constructed for dependability 
under the stresses of modern mass production press work. Vickers 
design them, make them, prove them, give satisfaction with them. 


Dies by VIGEE2RS 


eee eee See Ooe Vickers-Armstrongs (Engineers) Limited 
Talk over your requirements with 


Vickers at the planning stage DIE DEPARTMENT ELSWICK WORKS NEWCASTLE UPON TYNE 4 PHONE NEWCASTLE 33101 


TGA tNeQa 
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NO MORE 
D.C. MOTOR 
PROBLEMS ! 


E.P.E. turn D.C. problems 


into D.C. motors’ 





Not long ago, many people thought 
it impossible to get D.C. motors 
quickly and at a reasonable price. 
Some people still think so 


They don’t know about E.P.E 


> 

*ELP.E. specialise in D.C. equip- 
Mem, combining theirmany years 
expPefience in this field with a keen 
interést. in. mew techniques. They 
can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price 


If you've a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven't a solution in stock, 
they'll be happy to make one for 
you ! 


ELECTRICAL POWER 





L é Squere, W.C.2. ‘Phone. WHiteholl 


ve 

ot. 
ed 

ee 


ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham & 


‘Phone : STEchford 226! 
‘Grams: Torque ‘Phone Birmingham 
Londen Office: 421, Grond Buildings, Trafelgor 


564} and 7963 




















AIR CLEANSING . 


THE TORNADO WAY 


Mr. Manufacturer please do rot allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money! 


For a very reasonable outlay you can protect your staff from dangerous 


fumes, grit and dust, by using the: 


TORNADO CLEAN AIR EQUIPMENT 


Are you interested SIR ? 


if so please phone at 


Fully trained personnel are at your disposal. 


BARNET METAL CO. 


Road, New Barnet, 


Brookhill 
Telephone : BARnet 3901/5187 


Elektron House, 


once and allow us to quot, 


LTD. 


Herts. 
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Representative's Advice 
Lftways ana Fiwerways 


, WILKIN STREET, LONDON 
Hepmons: GU Litres |/€ 


ee | 
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Production 
manager 


‘takes a 


| breather 


Life is easier when you ask 
FORDSMITH to handle your 


repetition machining 


They are fully equipped to 


deal with all types of pre 





cision capstan, milling and 
drilling work and your draw 
ings or enquiries will receive 


immediate attention 


It's a smart man who 


leaves 





The repetition people 


H. FORDSMITH LIMITED 


Hadfield Street Works, Cornbrook, 
Manchester, |6 


Telephone: Trafford Park 1615-6 
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Rust preventives: Metacon rust Strippable coatings: 

Most of the Croda range are | remover: not only | Crocell: hot dip 

based on lanolin called removes all rust § thermoplastic coating 
| the finest organic metal from ferrous protects metal parts 

protective compound by metals but also from corrosion and 

the National Physical in the same mechanical damage. 

Laboratory.Asmanufacturers | operation gives Rhinohide: tough 

of lanolin, Croda can offer the metal a plastic applied by 

rust preventives at highly rust preventive spraying, protects 

competitive prices coating large parts 


Croda Ltd, Cowick Hall, Snaith, Goole, Yorks ; and London, Manchester, Edinburgh, Diisseldorf, Milan, New York 


Nov. 4, 1960 I | 


Dewatering rust 
preventives: 
lanolin based 
dewatering oils 
remove all 
moisture from 
metal and leave 
an oily rust 
preventive film 
on the surface 


if ENGINEER 


Magisol: 
special 
solvent 
blend 
removes 
grease 
and oil 
from 
metal 
surfaces 
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Consett 
ROTACOWN 
Bricks 


The NEW Hot Zone 
Lining for ROTARY 
CEMENT KILNS! 


Specially developed for Portland Cement Kilns by Consett Iron Co. Ltd., 
ROTACON possesses all the important characteristics 

necessary in a basic liner brick. 

ROTACON bricks build up a sound coating rapidly and withstand kiln 
shut-downs without spalling. They are not subject to chemical attack 


at high operaticg temperatures and will not disintegrate from thermal contraction. ROTACON BRICKS SAVE MONEY 
The ideal basic lining for production of Portland Cement BY INCREASED KILN AVAILABILITY 


“CONSETT IRON CO. LTD. 


CONSETT - COUNTY DURHAM 


Telephone: Consett 341 (12 lines) Telegrams: Steel Phone Consett 


aS 


CONSETT London Office : NORFOLK HOUSE, 7, LAURENCE POUNTNEY HILL, E.C.4. Te/. Mansion House 7975 
REFRACTORIES wTrTrrrrrrvrriiiiiiiiiiitiiitiitiiliiliitititiliiliiititiliiltiliitiiiitillili iil 


TTTTITIILILL LIE LELIE LILLIE ee i 
Enter No. 921 on reply card 


HALF BRAKE DRUM SIDE 
16 8" DIA., 5 TONS, 12 CWTS. 


Reproducea by kind permission of 
“4. B. WILD & CO., LTD.. 
, BIRMINGHAM. 


For CASTINGS & PATTERNS OF MACHINE TOOL QUALITY CONSULT : 


ENTWISLE & GASS LTD cotton -“tancs | Phe: sere 
BOLTON -: LANCS Phone: 5967-8 
MACHINING CAPACITY ALSO AVAILABLE 


Enter No. 922 on reply ca 
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This is the water container used by AEI- 
Hotpoint Ltd. in their new Supermatic 
washing machine/spin drier 







Our problem at Thermo Plastics was to 
mass produce a container which, besides 
possessing a strength/ weight ratio, would 
give complete freedom from fatigue 
failure, have a low expansion factor, 
plus absolute resistance to chemical and 
galvanic action 


We decided to mould the container from 
polyester resin and glass fibre on matched 
metal moulds ensuring a consistently 
high rate of production, perfect finish 
and dimensional accuracy. 


When moulded, the container is_ fitted 
into a fully automatic drill jig, specially 
designed for the purpose by Thermo 
Plastics, and 16 holes are drilled into 
the sides and base. The process is then 
completed by fitting a polyethylene 
spout, aluminium feet, and two small 
bushes 

A significant feature . . . this container 
has a draw of over 21 inch with an 
allowance of only 1° 21 minutes on the 
sides in itself no mean achievement 



























her example 


of the complete engineering service 
Thermo Plastics Ltd. 

render to industry for : 

Glass Reinforced 

Laminates and Plastics 

Injection and 

Compression Mouldings 

Vacuum Forming 

* Perspex”, Rigid P.V. 

and other Sheet Fabrications 





Let us help you also 


Thermo Plastics Ltd 


Dunstable, Bedfordshire 
Dunstable 1444 (P.B.X.) 







A Member of the Tootal Group 
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Perpetual motion its, 
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...but for equipment which must 
operate for long periods without 
maintenance the designer should 
investigate the uses of “Stellite” 
cobalt alloy castings for components 
subjected to destructive combina- 
tions of heat, abrasion and corrosion; 
under these exacting conditions 


“Stellite” will be supreme. 


Write for our new publication B.38 


DELORO DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
LA aanelie DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 


AD. NO. 312 
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The right 
GRINDER 
for the job... 









“ Power Vane 
332-4 Angle Grinder 
ft. Se 








“ Power Vane“ Power Vane’ Power Vane | 

3017-AS Dry Sander 3017-S Circular Saw “Power Vane” 3190-A Angle Grinde? 9050 Die Grinder } 

EE TE ME MOC ie Maw TL A TRE Te Ne 
One company needs a tool for polishing hub caps. to the finishing of small parts. Six of CP’s wide range 


Another for the heavy duty grinding of giant castings, of grinders are illustrated here; you can see the full 
yet another has to tackle the problem of grinding in range in the CP Grinder Catalogue. 

awkward positions and needs an angle machine. And 
for all these jobs—CP can supply the tools. 


f ’ 
CP in fact make the right grinder, polisher, or wire (onsol dated Pneumatic 
brush machine for every type of work from shipbuilding 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED - DAWES ROAD - LONDON - 8.W.6 


Affiliated and Subsidiary companies throughout the world cpiaty 
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the embodiment 
of this scientific age 


Forward-looking engineers are embodying Heli-Coil Screw 
Thread Inserts in their designs because competition 
demands that they use only today’s most advanced and 
successful techniques. 

The Heli-Coil method of screw thread engineering can 
improve products in almost an infinity of ways .. . and 
at the same time make dramatic cuts in time and labour 
costs. It is ideal for automation, the operation is 
simplicity itself, just drill, tap and install. 

The Heli-Coil Insert provides a conventional thread with 
higher loading strengths and greater resistance to wear and 
stresses — it literally armours the thread. 

The assembly obtained is anti-vibration because the Heli-Coil 
Insert allows pre-stressing. Weight and space are saved 
and the serviceability and appearance of the product 
enhanced. 

The importance of Heli-Coil Inserts to the modern designer 


is an irrefutable fact. Why not have all the information in 








front of you - data is freely available. Ask for Sales 
Leaflet APL48,ES. 














Your newest design . . .1s it quite up to date ? 


SHELI-COIL 1s @ registered trade mark 


Write for more data on HELI - COIL mserts to ARMSTRONG PATENTS CO., LTD., EASTGATE, BEVERLEY, YORKSHIRE 
And at MELBOURNE, AUSTRALIA. MONTREAL and TORONTO CANADA. Telephone: Beverley 82212 (6 tines, 
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|) a Nah STORAGE TANKS =| %“% 


Cylindrical, ———_ and 




















Sitewelded. cities ene 
25 gall. to 36,000 ext 


| 
_ PRESSURE VESSELS | __ AND MAKE SURE OF YOUR 





Butane and Propane Storage 
Vessels, Columns, Cooling and 
Scrubbing Towers, Air Receivers, 
Chemical Storage Vessels. Full 
details supplied on application. 




















Also Manufecturers o of Sunt | THEY SET THE COURSE FOR RELIABILITY 
Fabrications. Mockinine FoR Vertias Thrusts, Pedescal Bosrings 
r tre n ' w 
Cepecity Available, | Generators Paper Makin pand Excrvding 
ROBERTS BROS. Petra F TNA He SH 4 5 
ESTABLISHED 1919 MICHELL BEARINGS Lro 
JUNCTION ROAD, WORDSLEY, I A atag SO 3 
STOURBRIDGE woacs. | Telegrams: MICHBEARO Telephone: 3427 
Tel: STOURBRIDGE 3101/2/3 EE eNES 
| 
Enter No. 972 on reply card | Enter No. 973 on reply card 











ROSE’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 











Consult us for: 






OPEN STEEL FLOORING 

TUBULAR HAND RAILING & STANDARDS 
STEEL PLATFORMS & STAIRCASES 

TANK WORK 

PRESSED STEEL GUTTERS 

GENERAL PLATE WORK & FABRICATIONS 


E. HAYWARD & co. (Fabrications) LTD. also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 































POUNTNEY STREET - WOLVERHAMPTON SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 
Telephone No.: Wolverhampton 23300 BRITISH APPLIANCES MFG. Cco., LTD. 
| DOLLY LANE, LEEDS, 9 
Telephone 30725 Telegrams: STRUCTURAL LEEDS 9 
Enter No. 971 on reply card Enter No. 974 on reply card 





GET TO KNOW THE INSIDE STORY 


The 40M. three speed and reverse, constant mesh unit is capable of accepting up 
to 60 Ibs.'feet. Extremely robust, for very arduous conditions; suitable for 
dumpers, tractors, towing tugs, etc., where long periods of running in the 
indirect gears are required. Supplied with or without bell-housing to sult a 
standard 8" Borg & Beck clutch and 5.S.A.E. engine mounting. Also supplied 
with reduction unit on the output end, giving an additional reduction of up to 3:1. 


























P.R. MOTORS LTD 


ALDBOURNE ROAD, COVENTRY. 
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Telephone : 22266/7. Telegrams : Supagears, Coventry. 
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SPECIALISTS IN VEHICLE GEAR BOXES SINCE 1902 
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... then the 


name that 
SPRINGS 


to mind 


M.LYNCH 2 SON L™ 


MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STRE 5456 GRAM LYNCH, STROOL 


STOCKHOLDERS OF STRUCTURAL STEEL 
Enter No. 981 on reply card 
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MERCHANTS @ SUPPLIERS «+ 


























There are many ways of 
packing sensitive engineer- 

ing items, from radio valves 

to large engineering assemblies ; 
but there is only one satis- 
factory method—-scientific 
packing by EXPORT 
PACKING SERVICE. 

EPS ensure safe storage 
and safe arrival, thus redueing 
customer complaints and cutting 
costs. 


LET E.P.S. SCIENTIFICALLY SOLVE YOUR PACKING PROBLEMS 
EXPORT PACKING SERVICE LIMITED 


Imperial Buildings, 56 Kingsway, London, W.C.2. 
Tel: CHAncery 5121-3. Grams: EXPAC WESTCENT LONDON 


Works at Sittingbourne and Chipping Warden Banbury 
AP6 
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cushioning 


Tesamoll is the answer to your problems. In strip or sheet form, it is a 
self-adhesive urethane foam material with unique features for sealing and 
anti-vibration. Its inter-connected cellular structure compresses easily 
with a constant and gentle ‘push back’ and practically no set. It is rapidly 
replacing foam rubber and felt, and in many cases gives superior results. 


Dust and damp protection. In the field of radio, electronics and 
television, Tesamoll is widely used to seal cabinets and cases, and to seat 
cathode tubes. Being electrostatically negative it tends to repel dust and 
other gas and airborne particles. Milling machine engineers use Tesamoll 
gaskets to seal powder chambers. 


Vibration and shock reduction. Tesamoll! is ideal for mounting delicate 
instruments to eliminate the effect of shock, chatter and vibration, or to 
compensate for uneven surfaces. 


Reduce costs, speed production. The powerful pressure-sensitive adhesive 
of Tesamoll sticks instantly and firmly to any clean, dry surfaces. Worth 
an extra pair of hands in many cases, it saves time, is clean to use and 
eliminates waste. 


Made for the job. Tesamoll is specially manufactured for industrial use 
The urethane foam is permanently and chemically bonded to the tough 
P.V.C. support which carries the pressure-sensitive adhesive. The adhesive 
is protected by an easily removable corrugated P.V.C. covering. 


Send for free booklet and samples. Tell us about your problems and 
we will send you samples of Tesamoll to test, together with a technical 
booklet giving physical, electrical and chemical characteristics as well as 
the range of thicknesses, widths and prices. Write today for your copy 


SEALDRAUGHT LIMITED Tesamoll Division 
Chandos House, Buckingham Gate, London, S.W.|. ABBey 357! 
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BERKELEY 


BRADWELL 
The Nuclear Power Plant Company Ltd.) 


HUNTERSTON (G.E.C. — Simon-Carves Group) 


HINKLEY POINT 
English Electric, Babcock & Wilcox, Taylor 
Woodrow Atomic Power Group 


TRAWSFYNYDD (Atomic Power Constructions Ltd 

(An impression by Sir Basil Spence, Consultant Architect to 
Nuclear Civil Constructors, showing how the dengn blends mite 
the landscape of Srowdoma 


Vokes Genspring constant support hangers—capable of supporting loads up to 





97,800 lb. and travels up to 12”—have been specified by all five members of the 






Nuclear Consortia for each of the first five Nuclear Power Stations. Gensprings 
have already been installed at Calder Hall A & B and Chapel Cross A & B 
where their success in handling the movement of piping caused by temperature 








changes is rapidly making them an automatic choice for pipework support in 





the construction of Nuclear Power Stations. 







Vokes Genspring SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED . GUILDFORD SURREY 


Telephone: Guildford 62861 (6 lines) Telex: 8-535 Vokesacess, Guildford Telegrams & Cables: Vokesacess, Guildford, Telex 
A member of the VOKES Group 





vous 
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bnthtcate , LAZY 
- LABOURERS 


USE 


ECO 





MOTORS 


We specialise in intricate castings of all ty and pride ourselves on the 
very high standard of precision we attain. Small Sones of this type of 
work are acceptable, and the more intricate—the better. 
We are always ready to assist clients’ technicians in the solving of the most 
intricate casting problems, and welcome their co-operation on our factory floor. 
When next you have a tricky casting job, consult us—you will find our 
friendly help and advice of great value. 


SAMUEL JELLYMAN LID 


CANNOCK FOUNDRY € ENGINEERING WORKS 
CANNOCK: STAFFS 


TELEPHONE TELEGRAMS CANNOCK 21686 
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Shewn above 
Battery Vehicle Motor 


HYDRAULIC PUMPS 
FOR PRESSURE TESTING | To trundle their trucks, because 


& a they let them linger longer 
linn 2 ; ‘ ‘ 
Maximum pressures up to 10,000 Ib/in.?, with at leisure. Less maintenance to do. 


minimum of effort - Other models for lower 

maximum pressures - Supplied with stron j 

wooden carrying box, on which pump is hes Its Just the same for yee. 

mounted for use - Gunmetal and Steel 

construction * Can be supplied without boxes 
* Rubber suction hose with strainer - Copper 

delivery pipes with brazed-on connections. 


Robert Harlow & Son Ltd., 


HEATON NORRIS - STOCKPORT - CHESHIRE 
TEL: STOckport 3403/4/5 


LONDON OFFICE: 10 NORFOLK STREET, LONDON 


Tel: COVent Garden 0315/6/7 oe MACaulay 3211-4. Neconditi, Clapcom, London. 
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NORMAND ELECTRICAL CO. LTD 
NORTH STREET - LONDON - 8.W.4 
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ge” 


COIL PRESS 


Wis, 





Specially developed for the 
electrical industry, the press 
illustrated is one example of the 
variety of machines we supply 


to customers’ requirements. 


DESIGNERS AND 
MANUFACTURERS OF 
HYDRAULIC 
EQUIPMENT 





THE LEEDS ENGINEERING & HYDRAULIC CO. LTD., RODLEY, LEEDS 


Enter :vo. 1011 on reply card 
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AC Ww electric 


hoist 





Its design puts it years ahead of all others! 


A hollow shaft with involute splines protrudes from the gear and drives the drum 
centrally. The hollow shaft rests on strong ball bearings and supports one side of 

the drum. On the other side, the drum is supported by a ball bearing which, 

in turn, is fitted on to the motor end cap. This type of drum-support, by means 

of ball bearings and annular discs, ensures a minimum of deformation 


The carrying member, connecting motor to reduction gear, is provided by forged 
flanges with attached feet, and by the screwed-on strong steel sheet casing. The 
position of the flanges in relation to the reduction gear, casing and motor can be 
varied as required, so that 64 different foot positions and rope lead-offs can be 

obtained. This enables the ACROW-DEMAG P.-Type Hoist to be adapted to 

any particular need without adding further components. 


- 


/ j 
fafa 4 MHL 
‘tei d e aa QR QKE i 
LAA S oe ©6002 4:8006060C 7 82 0 © 8.4 8.8. O08 O68 ee 6.5.22 & 6. @ 


A. \\ 
The above are only two of the many features of the Acrow-Demag P-Type Hoist. To learn about more advantages, 
send now for full descriptive brochure or, alternatively, ask for a demonstration to be arranged. 


ACROW (ENGINEERS) LTD., Demag Division, 
South Wharf, London, W.2. Telephone: AMBassador 3456 (20 lines) 
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Wolverhampton. 





From William Lacon & Co., July 9th rgo1 


.»» Model Plating Works 


Messrs. James Keith Blackman Ltd. 
Gentn. 

We have pleasure in enclosing cheque for our 
dust removing plant, which is now complete and 
giving every satisfaction, it 1s a treat to enter our 
Bobbing and Polishing shop; it is so delightfully 
clean, cool and healthy, our workmen are well 
pleased with the whole arrangement 

. We are so pleased with the whole plant that 
we have the greatest pi ssible pleasure in giving you 
permission to make what use you think best of this 
unsolicited testimonial 

We remain, 
Yours respectfully 


William Lacon & Co 


as im 1901 
so in the 6Os 


CE 


Cyclogal high 
efficiency, low 
resistance 


one 





} 


KAaAlaAXx 
raignt 
roug 


é 





' 
th 
Standard 
cyciones 











FILTRATION 


Solivore 
patented wet 
scrubbers 


ELECTROSTATIC 
PRECIPITATION 


PD-KB 
electrostati 
precipitators 





Hydro 
precipitator 
wet washers 


Industry turns 
to ‘Tornado’ for 


NST FUME 


removal 


A testimonial from 1901 when Keith Blackman were already well-known in 
the field, and today’s range of dust and fume extraction equipment—two 
chapters in a record of experience and resources stretching over more than 60 
years of industrial development. During this time, Industry has turned with 
confidence to ‘Tornado’ to settle dust and fume extraction problems—they 
are the natura] choice for your problem too. In every industrial area there isa 
qualified representative who will be glad to discuss complete plants or indi- 


vidual equipment. 


Keith Blackman Ltd 


Dust and Fume Control Division 


MILL MEAD ROAD LONDON N17 - TOTTENHAM 4522 


TA 3055/1110 
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NUNEATON, ENGLAND AND THROUGHOUT THE WORLD 
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Q.H. Pneumatic Valves 
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QUALTER 
HALL 


AND COMPANY LIMITED 


1960 


A company is judged by 
present efficiency and 
future capabilities— 

not by past glories. At 
Qualter Hall we recognize 
this fact and use 

our century of engineering 
experience as a basis 

for today’s achievements 


and tomorrow's promise. 


RAILWAY FOUNDRY - BARNSLEY 
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NEW RADICONS— 
LESS GOST AND 
SIZE PER Hi.P! 



















Improvements ail round — that’s the New 
Radicon exciting story! Better thermal ratings 
— better mechanical ratings — better casing 


design: all play their part in pushing up the 
load carrying capacity, to give you greater 
scope of application — to help you cut your 
costs by reducing size of unit for the job! 
Send for the New Radicon Catalogue right away 
— see what the latest models can do for you! 


‘SOLID FOOT’ RANGE FROM 4 to 8 in. Centres inciusive 


Outward evidence of their better- 
than-ever performance is given by 
the new smooth, more compact 
yet functional casing. The deep 
ribs and greater volume of air 
from the maximum diameter fan 
accelerates heat dissipation. 

















“Adaptable” Range covers sizes from 1lé¢ in. to 3¢# in. Its 
FAN COOLING FOR detachable feet give unique versatility of mounting. For 
SMALLER SIZES TOO! the first time on such small sizes, the “Adaptable” Range 


incorporates super-efficient fan cooling. 


DAVID BROWN 


SVE Vy RavicoNn WORM REDUCERS 
Be a 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


RADICON DIVISION PARK WORKS HUDDERSFIELD TELEPHONE: 3500 
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For every Belt Conveyor specify 
WESTWOOD DAWES Idlers and Pulleys 







Welded Steel Pulleys 


Available either flat or crown face in any 






cembination of diameter, face width and 





bore. Pulleys only or assembled with 





shafts, bearings, tension slides, etc. All 






pulleys fully machined on face. 













Troughing Long-life Rubber 
Idlers Disc Reium Idlers 


The widest possible range These are of great advantage 
from which to choose. 







when used on conveyors 
3 roll type or 5 roll type. 


Roll Diameters: 3in. 4in. 







carrying wet and sticky 








Sin. or 6in. materials as they prevent 
Cast Iron or Steel tube build-up of material on the 
rollers. return idlers, which in turn 


All available with Grease- 
Packed and Sealed, Self-lubri- 
cating ball bearings or with 
external grease fittings. They will also greatly in- 






causes uneven running and 








belt misalignment. 


crease belt and idler life on 


conveyors handling coke— 








a* sinter—ash or abrasive ores. 
Si aeaeeee 


i eereey v) \ 






impact Resistant Idlers 


100 per cent increase in belt life can be 






expected when fitting our Rubber Disc 





type “ impact idlers ” at all loading points. 


All Idlers can be adapted to suit existing structures: 





BOWLING GREEN ROAD, 
STOURBRIDGE, WORCS. 
Tel.: Stourbridge 474| 





WESTWOOD DAWES & COMPANY LIMITED 
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THE 





FUSSED ABOUT DUST “2 


Throughout industry the effective control of 
dust is essential, whether the problem is to 
remove a nuisance or reclaim a valuable 


product — or both. 





Ambuco specialise in industrial dust 
control and recovery, particularly in 
connection with metals, chemicals, 
cement, petroleum, fertilizers, mining, 
power plants etc. 
Our engineers and laboratories are 
at your service... 


ring HYDE PARK 2178 





AME 


PUT DUST IN ITS PLACE 














HIGH EFFICIENCY CYCLONES «- GRIT ARRESTERS 
FABRIC DUST COLLECTORS 


VENTURI SCRUBBERS (WAAGNER BIRO SYSTEM) 
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The all weather drive ! 


For tough, slow-speed drives which must 
THE 


function in all weathers, specify 
COVENTRY MARK 5 CHAINS. These 


corrosion-resistant all-steel roller chains ensure 


long trouble-free service under the most 
arduous conditions. They will replace malleable 


and pressed link chains and run on the same wheels. 


The Mark 5 chain drive illustrated has been running 14 
hours per day for over a year without lubrication, exposed 
to all weathers and covered in coal and coke grit, and both 


chain and wheels are still in good condition. 


THE COVENTRY 


STEEL ROLLER CHAINS 


RENOLD CHAINS LIMITED « MANCHESTER 
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ACCIAIERIA 
E TUBIFICIO 
DI BRESCIA 


Represented in the U.K. by : 
L.A. POOLE & COMPANY 


Clun House, 17, Surrey Street, Strand, 
London, W.C.2. Telephone : Covent Gorden 002) /2 


Penstocks for high capacity power schemes 


Large size valves and gates for hydraulic 
plants 


Boiler drums, towers and pressure vessels, 
spherical bodies 


Cylindrical structures, fabricated frames 
and platework, heavy mechanical 
engineering 

Seamless steel cylinders for compressed 
liquefied and dissolved gases 

Steel forgings—raw and machined castings 
of steel, cast-iron 


Hot rolled structural steels 


Hot rolled seamless carbon and alloy 
steel rings, individual rings up to 13-0 
diameters and 4 tons weight, obtained 
out of ingots cast in our own furnaces 
end rolied to any specified shape and 
size 

Earliest deliveries offered against 
British and American steel! specifications 


LLOYDS CLASS |! 
APPROVAL 
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] 4 on 
POWER 
RELAYS 





by DONOVAN with 2, 4, or 8 poles 


, 


Any pole can be supplied “‘ Normally-open”’ or “ Normally-closed”’. 

Double-break main contacts rated at 10-amps. 550-volts maximum. 

One or two auxiliary change-over contacts can be added in addition to main poles. 
Tractive coils available—6 to 550-volts A.C. 


The relay when open style, is supplied with back fixing plate suitable for mounting 
on insulation or steel panels, or in metal cases. 


THE+:~DONOVAN ELECTRICAL COMPANY LTD. 


79-82 GRANVILLE STREET, BIRMINGHAM, 1 
(LONDON DEPOT: 149-151 YORK WAY, N.7 - GLASGOW DEPOT: 22 PITT STREET, C.2,) 
Sales Engineers available in LONDON, BIRMINGHAM, MANCHESTER, GLASGOW, BELFAST, BOURNEMOUTH. 
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PS versatile 


oe powerful 


cUTS COSTS 
AT FORGROVE 
MACHINERY CO., LTD. 


This massive, powerful and versatile machine 
makes light work of heavy duty milling on a variety of jobs 
at Forgrove Machinery Co. Ltd., Leeds. 


Table has reversible automatic feeds and quick 
power traverse in all three directions. Speeds and feeds 
changed from front of machine. Direct reading dials. 
Twelve speeds from 29/520 r.p.m. or alternatively 36/638 
r.p.m. Twelve feeds, jin. to 20in. per minute. Quick 
and fine hand adjustment to spindle. 

Table working surface 53in. by |4in. 


JAMES ARCHDALE X C0 LTD Blackpole Works, Worcester. Tei. Worcester 2708! (6 lines) 


A member of the Staveley Coal and Iron Co Ltd Group 


ays 
) 


2B 


+ 
> 
~ 7 
-—- 


Sole Selling Agents: ALFRED HERBERT LIMITED, COVENTRY Telephone No. 89221 


ats 
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| HAVE YOU A 
@ HEAT EXCHANGE 
| PROBLEM? 












are normally made in mild steel 


















ae 






and heavily sprayed with zinc, 


Widely used in the refrigera- fi ; 

tion industry, Samuel White ; ; é 

embossed heat exchange plates . ; | : }. 

have solved many difficult pro- s| | : 9a 

blems in the chemical and ; 3 : 

engineering industries. They ‘ i 
; 


* 
a 






but are also produced in stain- 
less steel. Single embossed 
plates with one flat side are 
available or double embossed 
plates which provide a larger 
cross-section area for the liquid 


or gas circuit. 


Brief Technical Details: Sizes: Lengths up to 10ft. Width: Maximum: 


36”. Circuits: One circuit per plate or to suit requirements. 


Embossed Channel: 
0-1964 Sq. In. Single embossed. 
0-3928 Sq. In. Double embossed. 











=( THERMOPLATE |= 


ee 





J. SAMUEL WHITE & CO. LTD. 





REFRIGERATION DIVISION 


WORKS AND SALES 
SOMERTON WORKS, COWES, ISLE OF WIGHT 
TEL: COWES 400 


LONDON OFFICE 
3 DUNCANNON STREET, LONDON, W.C.2 
TEL: TRAFALGAR 5064 
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Mild steel casing consisting 

of two Shells. Bottom shell 
7’°5” diameter x 17’, top shell 
6°6” diameter x 17’ 


\Y— How many 
craftsmen 


picture ? 


The answer is—dozens! For our specialised 
fabrication work embodies so many varied 
engineering skills. Customers call us in 
where individual quality and precision are 
vital. We fabricate in mild and stainless steels, 
and also cast in iron and all ferrous alloys, 
to meet your most exacting specifications — 
whether for fabrications or foundry work. 


WIDNES foundry and engineering co Itd 


Approved by Lloyds for class II welding for pressure vessels 


Lugsdale Road + Widnes + Lancashire - Telephone Widnes 2251/4 and 2889+ Telegrams ‘Foundry Widnes’ 


w 54 
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...a relatively new concept in many industries, 
where dirty or dusty working conditions were 


for long accepted as inevitable because of the 
C dirtiness or dustiness of the materials which 

have to be handled. 

A concept made possible by the development 


and extension of handling techniques, 
particularly in pneumatic handling, to which 
Simon Handling Engineers Ltd, have 


& 
contributed so much. Techniques which allow 
clean handling of grain, coal, chemical powders 
and other materials, resulting in reduced costs 
as well as better working conditions. 


CLEAN HANDLING of carbon 
blacks at the India Tyre and 







Rubber Company's factory at Inchinnan 


Scotland. From a bulk intake point 
the blacks are conveyed to storage 
hoppers an d thence through a weigher 
hopper d to the Banbury m 


4 

other granular materials discharged ¥ 
pneumatically from ships’ holds. 
When suction nozzles like these are at 

werk there is no sign of the Y 


~ 


operated from control panels 


CLEAN HANDLING of grain, G 
coal, alumina, phosphates and P ? 
Be 
disagreeable and sometimes ; 


& 






injurious dust raised by mechanica 1 
unloading olant 





FOR CLEAN HANDLING, ACCURATE HANDLING AND FAST HANDLING SEE 


Simon Handling Engineers Ltd 








STOCKPORT, ENGLAND. Telephone: GATley 3621. Telex: 66-287. Telegrams: S.H.E.L. Telex Stockport 
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FAROIOETSS) 


for the protection of Ferrous metals 
against oxidation at high temperature 


f 
Np S § 
fteuee’s 4np aggre 
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ae ; 8 
Heat-resisting alloy steel Castings Rigg, ® Wing. 


oxidation resistance.ccombined with 
load strength at high temperature 








Write for publications No. 1301/1 CALORIZING, No. 1638 CALMET to: 


THE CALORIZING CORPORATION OF GREAT BRITAIN LTD 


Lynton House, 7/12 Tavistock Square, London, W.C.1. Telephone: EUSton 4321 
WORKS: RENFREW AND DUMBARTON Enter No. 1132 on reply card 
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ON THE 


STOTHERT & PITT 


HYDRAULIC TILTING 
DRUM CONCRETE MIXER 


The hydraulic 


system Is 
safeguarded 


by the. 


PUROLATOR riser « 


ONE OF THE 


AUTOMOTIVE PRODUCTS COMPANY LTD - LEAMINGTON SPA - WARWICKSHIRE MIE. 











SOLENOID OPERATED 
VALVES 


4 





® Fully Balanced 

® Integral Rectifiers 

® Simple and Robust 

® Pressures 0-500 P.S.I. 
PROMPT DELIVERY 


>» MAXSEAL VALVES LTD 


| WOOD ROAD, KINGSWOOD, BRISTOL 
| Phone : Bristol 67-3869 
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IRONSIDES OLon \ g mS 
LUBRICANTS ne" LA leo ‘A " 


STEVENS 


MACHINES an Sasi 
AND SON LT D. 


WILLENHALL 
STAFFS. 








THE IRONSIDES LUBRICANTS ire B.&F. caatin nan (TD. 


‘ - ALBION WORKS, BOLTON i, ENGLAND 
DAW BANK + STOCKPORT - CHESHIRE Tel: BOLTON 4344 (All lines 
Grams: *‘ BRAIDERS BOLTON ” 
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Each one of the objects 
in this photograph is a machine part 
from which is required a 

specialised performance 

combining: 

Rigidity 

Strength 

Low thermal capacity 
Non-combustibility 


Chemical inertia 


Machinability 


mO—— 


we call them specials 








Each has been machined in our factory 





from flat Marinite sheet (up to 4 ins thick) 






to a drawing provided by the user 


can we turn one out for you ? 


[fey maARINITE 


25 & 27 North Row, London W.1 




























Telephone: GROsvenor 5115. Telex: Incorrupt London 
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COMMERCIAL STREET MIDDLESBROUGH LONDON 








THE HEAD WRIGHTSON 
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engineering 


(Left) Leveller beam being 








machined. 


(Right) The levelier undergoing 






fully instrumented tests prior 






to installation. Tests carried 







out with the assistance of the 


Group Research and Develop- 







ment Division. 


(Below) The finished levelier 






installed and in operation. 







Working from basic details, The 






Head Wrightson Machine 







Company Ltd. carry through 





the design and manufacture of 






capital equipment from enquiry 


to installation. This ability 







for creative engineering i's well 






demonstrated by the Heavy Plate 










Leveller (to handie plates up 


to 2” thick by 12’ 0” wide) recentiy 






installed at the Walisend Shipyard 






of Messrs. Swan, Hunter & Wigham, 






Richardson which was designed 






and constructed by the Head 






Wrightson Machine Company. 








In order to build this leveiier it was 


necessary to prepare an entirely 





new design In close collaboration 






with the Research and Develop- 





ment Division of the Head 






Wrightson Group of Companies. 


MACHINE CO LTD 


JOHANNESBURG SYDNEY CALCUTTA 






"1421 
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TMabers of Fim 
OTT Precision 
yrungs »Prusscrk 
for over alenlury 


UNCONDITIONALLY GUARANTEED 


Consult * oe CONDITIONS OF NORMAL 


BROADBENT& CO. (rocupaLy LTD 


Ghove Spring Wovkd. UINCOLN STREET. 
ROCHDALE, Lancs. Ahone--Rochdale 4628-9 
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FORGED STEEL 
PIPE FITTINGS 


Screwed A.P.1., B.S.T.P.T. or socket 
weld. Materials: Carbon steel, chrome- 
molybdenum or stainless steel. 


Utes eae 
‘ay 


FORGED STEEL UNIONS 


Integral seats or inserted stain- 
less steel, chrome-molybdenum 
or bronze. 


WALTER SLINGSBY 


& CO. LTD. 
RAILWAY WORKS, KEIGHLEY 


"Phone: 3749 Grams: ‘Malleable Keighley’ 
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THORNYCROFT 


SERVICE 
TO 
INDUSTRY 








Our shops and foundries at Woolston are 
capable of handling almost any engineering job 
and we list here a few of our many activities. 
Nuclear engineering projects make increasing 
demands on our services; commercial and 
industrial concerns in Southern England and 
throughout the country are among our 
customers. 


LIGHT & HEAVY PLATEWORK 
FABRICATED STEELWORK 


GALVANISING, CELLULOSING, 
METAL SPRAYING & STOVE ENAMELLING 
MACHINING 
IRON & NON-FERROUS CASTINGS 
UNIT & QUANTITY WELDING 
TANKS & PRESSURE VESSELS 


BOILERS 
SWITCHGEAR 





WRITE FOR our leaflet SEB. 103 
“Thornycroft Engineering Service to Industry.” 





JOHN |. THORNYCROFT & CO. LIMITED 
WOOLSTON WORKS, SOUTHAMPTON 
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MECHANICAL CAP 


Focus on 


PHILIPS 


MOLYBDENUM FOIL SEAL 


SUPPORTS 











STARTING RESISTORS 


mem LEAD-IN WARES | 
— ns 

















TWIN AUXILIARY ELECTRODES 








QUARTZ DISCHARGE TUBE 


HARD GLASS ENVELOPE 














INTERNAL REFLECTOR $s | es - 
COATED WITH —_ | J Bes... MAIN ELECTRODE 
FLUORESCENT POWDER _— aL 











} 


a) 


MERCURY FLUORESCENT LAMPS 
with Internal Reflector 


First in Great Britain with this new class of lamps, available in 250 and 400 watt 
ratings. All the advantages of Philips Mercury Fluorescent Lamps are built in, 
but the outer envelope forms a highly efficient reflector. The lamp is its own fitting. 
The mechanically made high-pressure quartz discharge tube is mounted by an 
exclusive system which defeats light wastage, vibration and reduces the number (Made in Holland) 
of working parts. It is sealed in nitrogen and is filled with argon and mercury; 

special features are twin auxiliary electrodes to ensure reliable ignition even at * Built-in reflector defeats dust and dirt. 

temperatures as low as —4o" C. ' %* Simpler fittings — mechanical protection only. 

An exclusive new capping process screws the glass into the cap without cement. 4 yy, eshage geist ~ seninns' ents ‘diniien 
Excellent colour correction and high light output are blended and directed by stock problems 

the internal reflector which ends maintenance problems. 


& 5 Li : Ss %* Mechanical manufacture of all components 


LEAD THE WORLD IN LIGHTING = are ectrem rebichility and quolity connany. 


PHILIPS ELECTRICAL LTD - LAMP & LIGHTING GROUP - CENTURY HOUSE - SHAFTESBURY AVENUE - LONDON W.C.2 
(LD3306a) 
Enter No. 1191 on reply ao 


Q 


% Universal burning position. 
% Special phosphors ensure good colour. 


%* Mechanical caps — no cement means no loose 
caps — ever! 





PHILIPS 
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It is natural to think of a burner head as being made from a high-temperature 
alloy, yet these heads for the burner rings of a gas cooker are aluminium alloy pressure 


die-castings. Compared with other possible methods of manufacture the 


cost is fractional, and in service they seem to last indefinitely. Die castings by. . . 


THE BRITISH OXYGEN COMPANY LTD - SPARKLETS WORKS - TOTTENHAM - LONDON, N.17 - Tel: TOTtenham 0881 


Enter No. 1201 on reply card 














THE ENGINEER Nov. 4, 1960 








INSPECTION SET 


This useful and impressive but inexpensive outfit has been 
developed from the well-known range of Gowlland standard 
Surgical Instruments. 

It comprises 16 components of small lamps, various holders, 
mirrors, extensions, etc., to enable all kinds of inaccessible 
surfaces to be minutely examined. A magnifier is provided, 
and a magnet and hook enable nuts, bolts, washers, etc., to 
be easily recovered. All components are chromium plated 
and untarnishable. The whole outfit is in a wooden case 
covered and lined with leather cloth and provided with 
handle for easy carrying 


MANUFACTURED 8BY 
GOWLLANDS LIMITED 
MORLAND ROAD, CROYDON, SURREY 

Ob-ainable from all tool deaters 
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Please write or 
phone for full de- Tita 
tails and leaflets. je ee 


Sole British Agents : 
Rossendale Chain & Block Co. Ltd. 


Haslingden, Lancs. Rossendale 1754 
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Successful edge binding depends as much on the quality of the tape 
as on the efficiency of the machine. Admel Tesa Tapes are specially 
produced with adhesive formula designed to give strength and long 
life and to eliminate excessive ‘back pull’ to ensure efficient and 
trouble-free running in photo printing machines. Admel Tesa Tapes 
used in an Admel ‘ Universal’ edge binding machine are a guarantee 
for the best edge reinforcement. Admel Tesa Tapes are always 
supplied in rolls 4” wide and 36 yards long. 

Admel TESASTRIP Non-spread Edge Paper Binding Tapes have 
adhesive in two strips leaving centres and edges dry. Heavily em- 
bossed paper ; Buff colour only, 3/44d. including P.T. 

Admel TESABORDE No. 3 Non-spread Edge Paper Binding 
Tapes are reinforced with a‘Perlon’ thread running through the 
centre of the tape giving the advantages of a paper tape with the 
strength of cloth. Available in White 3/44d., and Red, Blue and 
Green 3/6d. including P.T. 

Admel TESACLEAR Non-spread Edge Binding Tapes are untear- 
able P.V.C. tapes in Transparent, Red, Blue and Green. They make 
an attractive binding which is thinner than paper or cloth. The 
adhesive is spread in two strips leaving centres and edges dry. 
Transparent 4/6d., colours 4/9d. no P.T. 


Ask at your local drawing office supplier for 


ADMEL Je3a TAPES 


EDGE BINDING TAPES 


for reinforcing drawings and tracings against tears 
* TESA * Regd. Trade Mark of P. Beiersdorf & Co. A.G., HAMBURG 
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DESIGNERS, FABRICATORS & ERECTORS OF 


6 ay <— 4 : 

A eT 
AAS ta 

df A eed 


Structural | 
Steel Work 


of all descriptions 


Steel Bridges - Steel Pipelines + Steel Structures + Steel Railway Wagons 


Shipbreakers and Dismantlers, lron & Steel Stockholders 
Non-ferrous Metal Merchants, Machine Tool Specialists 


P..W. MACLELLAN, LTD, “#” 


Offices end Warehouses: 129, TRONGATE, GLASGOW, C.1 = Phone: BELL 3404 (20 LINES) (*~ Works : CLUTHA WORKS, GLASGOW, S.1 Phone: IBROX 1135 
LONDON: CLUTHA HOUSE, 10, STOREY’S GATE, WESTMINSTER, S.W.1 


JETTY TRACKS 
BY SUMMERSON’S 


Main Contractors: 3. L. Kier & Co. Limited, Monberg & Thorsen A/S 
Consulting Engineers: Sir Alexander Gibb & Partners. 
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This installation for the Tunnel Portland Cement 
Company involved the manufacturing and laying 

of rail and crane tracks along the new jetty and 
joining up to existing tracks on the old jetty. 

The tracks are 75 Ib. F.B.B.S. ‘R’ and 98 Ib 

F.B.B. Railways section. 

The combination joining the new and old jetties 

to the main access tracks is a treble junction and 
Goliath crane track comprising three turnouts, 

three diamond crossiags and thirteen crane crossing 
all prefabricated and laid down as a unit at our 
Works to ensure the minimum disruption to 

traffic. In addition, six throughroads were 
manuf.ctured and installed as well as 1,053 yard 

of straight and curved crane and rail track, m. 

the crane track angle guarded. 

This is yet another example of Summerson’s 
resources and 120 years’ experience in the de 
manufacture and laying of railway sidings. 

Always consult Summerson first on r4 |», 
siding problems. 
THOMAS SUMMERSON & SONS, LI\VirEen 


MOWDEN HALL, DARLINGTON. Darlinc: 
London Office: sa Dean's Yard, Westminster, $.W.1 
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ANDERSON 


THE FINEST DERRICK 








ANDERSON have long been accepted as leaders in Electric Derrick design and construction, and 
their new range is already acclaimed by users and professional authorities as exceptional. The 
many outstanding innovations ANDERSON recently introduced include Panoramic Vision, Easy-reach 
Control, Unit Construction, new Driver-comfort and Safety. These and a score of other exclusive ° 
features make ANDERSON Doerricks the most advanced High Performance Cranes ever presented 
by a Company whose standards are acknowledged to be amongst the highest in the industry. 


ALSO 
LEADING MAKERS OF ELECTRIC OVERHEAD TRAVELLING CRANES 


London Office: 


Telephone: 
oe a tare FINSBURY PAVEMENT 
HOUSE, 120, MOORGATE, 











Telegrams: EC2. 
** DIAMOND " sareour THE ANDERSON-GRICE CO. LTD. 
CARNOUSTIE UTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND Telephone: MONarch 4629 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS ~- SITUATIONS VACANT - 


Lineage Rate. 


4/6 per line of approximately 6 words. 


Minimum 18/-. 


TENDERS - EDUCATIONAL - 
PATENTS - MISCELLANEOUS - AGENCIES - DIRECTORS - PARTNERSHIPS 


54/- per single column inch and pro rata. 


Inch Rate. 


BUSINESSES and PREMISES - 


BUSINESS OPPORTUNITIES 


12 lines to ! inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of {-page (12 column inches) and upwards, e.g., d-page £29 10s. 4-page £54. Full page £100. 


FOR SALE - f.ACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING ~ DESIGN SERVICES - FOR HIRE 


Lineage Rate. 4/- per line of approximately 6 words. 


Minimum 16/-. 


Inch Rate. 48/- per single column inch and pro rata. 


12 lines to | inch. 


There are reduced rates (i.¢., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, e.g., d-page £25 10s. 4-page £48. Full page £90. 





Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to |2 Inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a j-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across |, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., “THE ENGINEER,” 28 Essex Street, Strand, London, W.C. 2 


Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 


(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER) 


A LECTURESHIP, AN ASSISTANT 
LECTURESHIP AND A 
DEMONSTRATORSHIP IN MECHANICAL 
ENGINEERING 


The Governing Body invites applications for A 
LECTURESHIP, AN ASSISTANT LECTURE- 
SHIP AND A DEMONSTRATORSHIP IN 
MECHANICAL ENGINEERING in the College, 
with corresponding title and status in the University 
of Manchester 

Candidates for the Lectureship should preferably 
have a major interest in Fluid Mechanics, Automatic 
Control or Theory of Plasticity, and must be pre- 
pared to do research for higher degrees in one of 
these fields. In addition to limited Departmental 
teaching, candidates for the other posts would be 
expected to undertake research, under guidance, in 
the theory of Plasticity. Salary: Lecturer, in the 
scale £1050 to £1850; Assistant Lecturer, in the 
scale £800 to £950; Demonstrator £675. F.S.S.U 
and family allowances : 

Conditions of appointment and form of applica- 
tion may be obtained from the Registrar, The 
Manchester College of Science and Technology, 
Manchester, | 
applications is Saturday, 26th November, 1960. 

B. V. BOWDEN, 


E6967 Principal of the College. 





DUNDEE TECHNICAL COLLEGE 


MECHANICAL, CIVIL AND PRODUCTION 
ENGINEERING DEPARTMENT 


LECTURER, GRADE I! 


Applications are invited from persons suitably 
qualified in one or more of the above-named tech- 
nologies for the post of a full-time LECTURER, 
GRADE I 

Salary scale: Grade II (a) (Hons. Degree or 
equivalent) : £900 by £40 to £1020 by £45 to £1200 
by 50 to £1550. Grade Il (b): (Other approved 
qualifications) : £800 by £40 to £1000 by £45 to 
£1270 

Forms of application and further particulars may 
be obtained from the Clerk and Treasurer, 40 Bell 
Street, Dundee, and should be returned to reach him 
not later than 30th November, 1960. E7005 





NORTH RIDING 
EDUCATION COMMITTEE 


CLEVELAND TECHNICAL COLLEGE, 
REDCAR 


ASSISTANTS, GRADE “6B” 


Applications are invited for the following posts to 
take effect as soon as possible ‘ 

1. ASSISTANT, GRADE “B”™ for MECHAN- 
ICAL ENGINEERING Subjects , 

2. ASSISTANT, GRADE “B” for ELEC- 
TRICAL ENGINEERING Subjects. 

Forms and particulars available from me on 
receipt of stamped, addressed envelope. C ompleted 
forms to be returned by 18th November, 1960. 

F. BARRACLOUGH. 

County Hall, 

Northallerton E7006 





UNIVERSITY OF LEEDS 





DEPARTMENT OF 
ELECTRICAL ENGINEERING 


TWO LECTURESHIPS 


Applications are invited for appointment to TWO 
LECTURESHIPS in the Department of Electrical 
Engineering. Candidates should have good aca- 
demic qualifications and industrial or other experi- 
ence in one of the following fields : electric power 
engineering, electrical machines, electrical measure- 
ments, control engineering, or microwave —- 
ing. Salary on the scale £1050 by £50 to £1 by 
£75 to £1850 (efficiency bar at £1550), according to 
age, qualifications and experience. Applications 
(three copies) together with the names of three 
referees should reach the Registrar, The University, 
Leeds, 2 (from whom further particulars may be 
obtained) not later than 2nd December, 1960. eres 


The last day for the receipt of 


PUBLIC APPOINTMENTS 


LANCHESTER COLLEGE OF 
TECHNOLOGY 
Principal : A. J. RICHMOND, B.Sc. (Eng.), 
Ph.D., M.L.Mech.E. 





COVENTRY 


SENIOR LECTURER IN 
AIRCRAFT STRUCTURES 


Applications are invited for the post of SENIOR 
LECTURER IN AIRCRAFT STRUCTURES 
Duties to commence from a date to be arranged 

Salary : £1550 by £50 to £1750 per annum. In 
certain circumstances a successful candidate may be 
paid a commencing salary above the minimum of 
the scale. 

The Department is now partially accommodated 
in new buildings and completely new and well- 
equipped laboratories are planned to come into 
operation by 1963. The person now to be appointed 
will have a substantial responsibility for equipment 
in the Aircraft Structure side of the Department 
including the development of research. The Depart- 
ment already offers a sandwich course in Aecro- 
nautical Engineering in addition to various part- 
time courses. Considerable development in relation 
to new courses is anticipated within the next year 

Further particulars and application forms obtain- 
able from Registrar, Lanchester College of Tech- 
nology, Priory Street, Coventry, to whom completed 
forms should be returned by 30th November 

W. L. CHINN, 


E7019 Director of Education 





UNIVERSITY OF SOUTHAMPTON 


DEPARTMENT OF 
MECHANICAL ENGINEERING 
LECTURER OR 
ASSISTANT LECTURER 





Applications are invited for the post of LEC- 
TURER OR ASSISTANT LECTURER in MECH- 
ANICAL ENGINEERING. Candidates should 
have experience in the fields of Theory of Elasticity, 
Plasticity or related fields. Salary scales : Lecturer : 
£1050 by £50 to £1400 by £75 to £1850 with an 
efficiency bar at £1475. Assistant Lecturer: £800 
by £50 to £950. The initial salary will depend on 
qualifications and experience. Further particulars 
should be obtained from the Secretary and Registrar 
to whom applications (7 copies from United Kingdom 
applicants) should be sent not later than 20 November 
1960. E7021 





SURREY EDUCATION COMMITTEE 


GUILDFORD COUNTY TECHNICAL 
COLLEGE 





STOKE PARK, GUILDFORD 


ASSISTANT TEACHER 





Required ist January, 196! ASSISTANT 
TEACHER for Mechanical Engineering, O.N.C. 
and City and Guild courses. Salary, Burnham 
Technical Scale Grade “B” £700 to £1150 p.a., 
with allowances for approved experience, qualifi- 
cations and training. 

S.a.e. to Principal for further particulars and 
application form to be ret a$ soon as —* 





THE POLYTECHNIC 


309 REGENT STREET, W.! 








RESEARCH ASSISTANT 





A vacancy as RESEARCH ASSISTANT exists 
for a young Graduate or equivalent in Mechanical 
Engineering. Work on various aspects of cither 
mathematical measuring instruments, reciprocating 
machinery or fluid transmissions is envisaged. An 
associated interest or development experience in one 
of these fields is desirable. The work could be sub- 
mitted for a higher award. The appointment would 
include some assistant teaching, and the total salary 
would be approximately £650 p.a.. which may be 
supplemented in certain circumstances. 

Applications should be made by letter, eying 
details of education and experience, to the H 
of the Department of Civil and Mechanical -—¥ 
ing. 


~Grade A.P.T. IV (£1140 to £1310) 


PUBLIC APPOINTMENTS 





LONDON COUNTY COUNCIL 
WANDSWORTH TECHNICAL COLLEGE, 
WANDSWORTH HIGH STREET, S.W.I8 





ASSISTANT, GRADE “8” 


Required January, 1961, ASSISTANT, GRADE 
“ B,” plus £120 Special Allowance to teach Produc- 
tion Engineering subjects to H.N.C. and Final City 
and Guilds Level, and to be responsible for organis- 
ing the Engineering Workshops with special refer- 
ence to Machine Tools 

Graduate or equivalent qualifications, Industrial 
and Teaching experience desirable. Salary: £700 
by £27 10s. to £1150, plus £120 allowance, plus 
London Allowance and additions for qualifications 
and training 

Increments within scale for approved experience. 

Application forms from Secretary, quoting 
(FE.3/EF/2777/11), returnable by 18 November. 

E7022 





STAFFORDSHIRE POTTERIES 
WATER BOARD 


APPOINTMENTS OF 
CIVIL ENGINEERING ASSISTANTS 


Applications are invited for the following appoint- 
ments 

(1) ONE CIVIL ENGINEERING ASSISTANT, 
Applicants 
must be Corporate Members of the Institution of 
Civil Engineers and have had experience in the design 
and construction of waterworks. 

(2) ONE CIVIL ENGINEERING ASSISTANT, 
Grade A.P.T. Ill (£960 to £1140 p.a.). Applicants 
should be Corporate Members of the Institution of 
Civil Engineers and preferably have had experience 
in the design and construction of waterworks 

Housing accommodation in a pleasant residential 
area will be provided if required at a reasonable 
rental, and also removal expenses paid. 

The appointments are subject to the provisions of 
the National Scheme of Conditions of Service ; to 
provisions of the Local Government Superannua- 
tion Acts ; to termination by one month's notice on 
either side ; and to the successful candidate passing 
a medical examination 

The Board has considerable major works in hand 
which are to be completed within the next three to 
five years. These works include the development of 
an impounding reservoir scheme with the design 
and construction of pumping station, filtration plant, 
aqueducts up to 40in. diameter, and concrete service 
reservoirs up to 10 million gallons capacity 

Applications, stating age, full details of training, 
qualifications, present and previous appointments, 
details of experience, together with copies of two 
recent testimonials, or the names of two persons to 
whom reference can be made, and clearly stating 
for which post they are applying, should be forwarded 
to the undersigned not later than Friday, 18th 
November, 1960. 

Cc. V. BROWN, M.LC.E., 
M.!.MECH.E., M.LW.E., 


Albion Street, Engineer & Manager and 
Hanley, Clerk to the Board. 
Stoke-on-Trent. E6989 





PRISON COMMISSION 





H.M. BORSTAL, FELTHAM, MIDDLESEX 


CIVILIAN INSTRUCTIONAL OFFICER, 
GRADE Ill, FITTER MACHINIST 





CTVILIAN INSTRUCTIONAL OFFICER, 
GRADE Ill, FITTER MACHINIST. Post at 
H.M. Borstal, Feltham, Middlesex, and to act as 
relief at other blish as vo 

Candidates must be aged at least 30 on December 
2nd, 1960. 

Qualifications : full apprenticeship plus at least 
five vears practical experience. Able to instruct in 
machine shop engineering. City and Guilds (or 
equivalent) Certificate. Must be capable of givin, 
theoretical and practical instruction in fitting an 
machine shop practice. Preference will be given to 
applicants with a knowledge of motor mechanic 


work, 
London Salary Scale £980 to £1060. Pr 





ospects of 
pensionable employment. 44-hour week and holidays 


with pay. Quarters not pro x 
Write Prison Commission, R.305/254, Horseferry 
House, Dean Ryle Street, London, S$.W.1 for 


application form. 
Closing date 18th November, 1960. B6997 


PUBLIC APPOINTMENTS 





STAFFORDSHIRE POTTERIES 
WATER BOARD 
APPOINTMENT OF 

CIVIL ENGINEERING ASSISTANT 





Applications are invited for the following appoint 


ment 
ONE CTVIL ENGINEERING ASSISTANT, 
Grade A.P.T. V (£1310 to 1480 p.a.). This appoint 
ment is not on the permanent staff but will be for 
not less than three years. Applicants must be 
Corporate Members of the Institution of Civil 
Engineers, and have had experience in the design and 
construction of at least one of the following ump- 
ing stations, filtration plants, reinforced and mass 
concrete service reservoirs and aqueducts 
Free Housing Accommodation will be provided 
and reasonable removal expenses paid by the Board. 
The appointment is subject to the provisions of 
the National Scheme of Conditions of Service; to 
the provisions of the Local Government Super- 
annuation Acts; to termination by one month's 
notice on cither side ; and to the successful candi- 
date passing a medical examination 
The Board have considerable major works in 
hand which are to be completed within the next three 
to five years. These works include the development 
of an impounding reservoir scheme with the design 
and construction of pumping station, filtration plant, 
aqueducts up to 40in. diameter, and concrete service 
reservoirs up to 10 million gallons capaciiy. 
Applications, stating age, full details of training, 
ualifications, present and previous appointments, 
tails of experience, together with copies of two 
recent testimonials, or the names of two persons to 
whom reference can be made, should be forwarded 
to the so not later than Friday, 18th 


November, |! 
Cc. V. BROWN, M.1LC.E. 
M.1.MECH.E., M.1.W.E, 
Engineer & Manager and 


Albion Street, 
H lerk to the Board 
E69 


aniey, 
Stoke-on-Trent. 





STAFFORDSHIRE POTTERIES 
WATER BOARD 


APPOINTMENT OF DRAUGHTSMEN 


Applications are invited for the following appoint- 


ments ; 

(1) DRAUGHTSMAN (MECHANICAL), Grade 
A.P.T. Tl (£815 to £960 p.a.). Applicants should 
have a knowledge of plant lavout 

(2) DRAUGHTSMAN (CIVIL), Grade A.P.T. I 
£645 to £815 p.a.). Applicants should have had 
experience in civil engineering work. 

a DRAUGHTSMA! (DISTRIBUTION 
DEPARTMENT), Misc. Grade I'V (£625 to £685 p.a.) 
Previous experience with a water undertaking is 
desirable but not essential, 

Applicants for all three positions should be neat 
and expeditious draugh " 

Reasonable removal expenses wili be allowed by 





the Board 
The appointments are subject to the provisions of 
the National Scheme of Conditions of Service ; the 


Local Government Superannuation Acts; to ter- 
mination by one month's notice on either side, and 
to the successful candidate passing a medical 
examination 
Applications, stating age, full details of training, 
pe present and previous appointments, 
ils of experience, together with copies of two 
recent testimonials, or the names of two persons to 
whom reference can be made and clearly stating for 
which post they are applying should be forwarded 
to the undersigned not later than Friday, 18th 


November, 1960. 
Cc. V, BROWN, M.LC.E., 
M.I.MECH.E., M.1.W.E., 


Albion Street, Engineer & Manager and 
Hanley, Clerk to the Board. 
Stoke-on-Trent. £6990 





BIRMINGHAM REGIONAL 
HOSPITAL BOARD 


ENGINEERING ASSISTANTS 


Salary: £600 to £1070 per annum. Interesting 
work in Regional Engineer's Department on design 
and installation of mechanical and electrical services 
for new hospitals and alterations to existing. Previous 
hospital experience desirable but not essential 
Apply Coneens Eng. 11) naming three referees to 
Secretarv, 10 Augustus Road, F. ton, Birming 
ham. 15 (from whom further details can be obtained 
by 10th December, 1960. E7011 
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PUBLIC APPOINTMENTS 


AIR MINISTRY 


CIVILIAN DRAUGHTSMAN 
(ENGINEERING) 


ir Ministry wire CIVILIAN DRAUGHTS- 
MAN (ENGINEERING) at London Headquarters. 
Candidates must be British subjects. Duties involve 
the preparation of accurate orthographic oa 
and tracings showing precise engineering details 
from phs directly or indirectly. Previous 
knowledge of this class of work is not essential, but 
good engineering experience including drawing 
office work is required. Salar £600 to £895 on 
entry depending upon age and experience rising to 
maximum of £9 Five-day week and 3 weeks 
3 days’ annual leave. Travelling expenses in the 
United Kingdom in excess of 7s. 6d. will be paid to 
all candidates called for interview. For anplication 
forms apply to Air Ministry C.E.3g, London, 


PUBLIC APPOINTMENTS 


CORPORATION OF THE 
CITY OF GLASGOW 


WATER DEPARTMENT 


APPOINTMENT OF GENERAL MANAGER 


a Corporation invite applications for the 
one of GENERAL MANAGER of the 
a tion Water Department. 
salary for the appointment is £3780 per annum, 
rising to £4095 per annum by increments of £63 per 
annum. The person appointed will be responsible 
for the whole administration, supervision and control 
of the Department. The appointment is subject 
to the provisions of the Corporation's Superannua- 
tuon Fay and the successful candidate will require 
to poe a medical examination. 
must be under 55 years of age at Ist 





at. Re any Employment Exc 


City 30 £6998 





MID AND SOUTH EAST 
CHESHIRE WATER BOARD 


APPOINTMENT OF SUPPLY ENGINEER 


Applications are invited for the post of SUPPLY 
ENGINEER at a salary of £1310 to £1480 (Grade 
A.P.T. V). 

Applicants must be Corporate Members of the 
Institution of Electrical, Mechanical or Civil Engin- 
cers, with experience in plant design, maintenance 


and operation. 
The t will be ble to the 


Engineer and Manager for the Sup: ply Division of 
the Board, comprising a variety of electrical and 
mechanical plant. in filtration works, borehole 
pumps, booster stations and the like. 

A car allowance (essential user) will be paid. 

The appointment will be subject to the Local 
Gover amen, Superannuation Acts and to a medical 
examinau n 

Puli detail of appoi and lication form 
returnable by the is December, “1960, may be 
obtained from Mr. Deiwyn G Davies, B.Sc. (Eng.), 
M.LC.E.. M.L.W.E.. Engineer and Manager of the 


Board, Weaverham Grange, Hurtiurd, Northwich. 
Cc. J WALKER, 


Clerk and Accountant. 








Weaverham Grange, 
Hartford 


Northwich, Cheshire £6994 





MINISTRY OF AVIATION 


ROYAL ORONANCE FACTORY, CARDIFF 
CHEMIST OR PHYSICIST 


Ministry of Aviation, Royal Ordnance Peserhe 
Cardiff require CHEMIST or PHYSICIST (E 
grade). Knowledge of analysis of ferrous and 
non-ferrous metals, electric-plating solutions etc., 
heat treatment, electro-plating and metal finishing 
or knowledge of health physics associated with radio 
activity and toxicity. Qualifications: Pass 
H.N., or equivalent in Chemistry or Physics 
G.C B. (“A”™ level); G.C.E. (O level) with OLN. c 
Salary: £1045 to £1285 (minimum age 27). Oppor- 
tunities (normally for those under 31) to compete for 
established posts. Forms from Ministry of Labour, 
Technical and Scientific Register (K). 26 King Street, 
London, S.W.1, quoting reference F TOA, 
1 





MINISTRY OF LABOUR 


HYDRAULICS RESEARCH STATION 
0.S.1.R., WALLINGFORD 


ENGINEERS of PHYSICISTS required b 
Hydraulics Research Station (D.S 1.R.), Wallingford, 
for investigations in hydro-electric schemes, rivers, 
estuaries, Harbours and sea coasts. Many investi- 

tions carried out by scale models, and most with 

mt civil engineering projects in U.K. or 
Qualifications: Ist or 2nd Class ~r 
engineering or a: ae eee ny knowled 
fi mechanics. Sala ientific Officers £ 
£1144, or Senior Scsentific Officers (age 26 AF -- oll 
3 years post equate  capenienes £1250 wo £1540, 
grade and ini = dependent on age and 
experience. on housing prospects for 
married men. Forms from Minletry of Labour, 
Technical and Scientific Register (K), 26, King 
Street, London, S.W 1, quoting E.129/0A. ane 
6 





MINISTRY OF AVIATION 


ASSISTANT TECHNICAL COST OFFICERS 


Ministry of Aviation require ASSISTANT TECH- 
NICAL COST OFFICERS for posts based in 
Central London and Nottingham, S.E.9, to prepare 
estimates of prime costs 
ing —— Considerable travelling is involved. 

R nised engineering apprentice- 
= Guilds Final ficates or 





nn = 1960, except as regards employees of 
the Corporation. 

Applications, stating date of birth and full par- 
ticulars of qualifications and experience, with names 
and addresses of three referees, to be lodged with 
me in an envelope endorsed “ Appointment of 
General Manager, Water Department,” not later 


than Ist December, 1960. 
ALEXANDER ROOKE, 
be Chambers, Town Clerk. 
lasgow. E7008 





MINISTRY OF LABOUR 


UNITED KINGDOM TECHNICAL 
ASSISTANCE 


PROFESSORS 


lications are invited for appointments as 
PROFESSORS in (1) NUCLEA PHYSICS ; 
(2) PHYSICAL CHEMISTRY ; (3) ANALYTICAL 
CHEMISTRY ; and (4) HYDRAULIC ENGIN- 
EERING at the University of Peshawar, Pakistan. 
Applicants should have for (1) Doctorate ; (2) and 
(3) Ph.D. in appropriate field ; (4) a good degree. 
Teaching ¢ ppestence is also necessary. Salaries for 
all posts £2 to £3600 according to qualifications 
and experience, plus generous tax free allowances, 
all emoluments paid by U.K. Government. For 
further information and a Sayre form write to 
Ministry of Labour (E9), 26-28 King Street, London 
S.W.l E6995 





NATIONAL COAL BOARD 


NORTH EASTERN DIVISION 


CIVIL ENGINEERING ASSISTANT 


CIVIL ENGINEERING ASSISTANT 
in Castleford, Yorkshire, Area. Salary : 
£1275 annum. 

Candidates should have experience in the design 
and construction of industrial works in reinforced 
concrete/structural steel or general civil engineering 
works including roads, railways and drainage ; have 

Sections I and II of the Institution of Civil 

Engineers’ Associate Membership Examinations or 
possess an equivalent qualification. Experience in 
the preparation of Specifications and Bills of Quan- 
tities an advantage. 

Apply to Area Staff Manager, No. 8 (Castleford 
Area), Allerton Bywater, Castleford, by 12th 
Novem £6999 


uired 
£825 to 





NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


CLERK OF WORKS (ENGINEERING) 


CLERK OF WORKS (ENGINEERING) 
required for supervision of site works in various 
establishments. 

plicants must have served an apprenticeship in 
mm - or electrical engineering and have had 
not less than five years’ experience supervising site 
installations. They must be a of supervising 
both mechanical and electrical work 

Salary scale ; £800 by £40 (5) by £50 (1) to £1050, 

lus £30 to £50 London Weighting. Superannuable, 

hit Council conditions. 

Apply, stating age qualifications and experience, 
with names a addresses of two referees (prefer- 
ably oneere to Secretary, North West Metro- 

itan 7 Hospital rd, 40 Eastbourne 
errace, W.2, quoting reference 859 by 16th 
Novem £7001 





MINISTRY OF TRANSPORT 


CIVIL ENGINEERS 


CIVIL ENGINEER. Pensionable posts for men 
and women at least 25 and under 35 on January 1, 
Ba (extension for regular Forces service, Overseas 

Civil Service, established civil service, and temporary 
Government service as Civil Engineer). Candidates 
must achieved Corporate Membership of 





in ratefixing, ¢ 
experience 
in sections ling with 
high class a mechanical and electricu! ineering 
productions, aircraft, instruments. electron uip- 


ment. “Co7s to £1115 wae forms 


Manager £.2530), Ministry Labour, Pro- 
omer F Gecete fh Adaatic House, 


Farringdon Street. London, C4. 


equivalent. 
y prime onst eatimaring Machine s' 








have 

itution of Civil | Engi 3 or passed examinations 
necessary for 1g suc ship. Experience 
in road and bridge construction essential; knowledge 
of Highways Authorities’ ure desirable. 
Salary (men, London) from £870 to £1125 according 
to age. rising to £1300. Promotion 

Write Civil ——- , Cummniasion, 17 North Audley 
Sues. , for application form, aa 
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ADMIRALTY - NAVY WORKS 
DEPARTMENT 


ELECTRICAL AND MECHANICAL 
ENGINEERING DRAUGHTSMEN 


Vespa exist in Navy Works Depart- 
ment Dra Offices as shown below and 
occur at Establishments elsewhere in United 
Kingdom from time to time. 

The posts are non-pensionable, but there 
will be 1" a for transfer to the 
Established staff. 

A ee, must be competent Draughtsmen 
in one or more of the 
following types of work : 

Fle trical (Vacancies at Pinner (Middx.), 
Portland and Devonport) : 

(a) Poapeention ¢ of specifications, drawings 

and schedules for electrical equipment. 
Firm's tenders. 

(6) Electrical installations 
and industrial buildings. 

(c) Cable installations, switchgear, &c. 

(d) Airfield lighting. 

Mechan‘ca! (Vacancies at Pinner (Middx.), 
Portsmouth, Portland, Liverpool, Rosyth, 
London). 

(a) Preparation of specifications, draw- 
ings, schedules and precis of Firm's 
tenders. 

(b) Paes henna, incinding boiler 


and ai 
ing of domestic and nom oA buildings. 

(c) Layouts of engineering installations 
and workshop machinery. 

(d) All classes of lifting appliances, pump- 
ing installations, test plants, cooking 
equipment, &c. 

Possession of O.N.C. or similar quailifi- 
cation will be an advanta Consideration 
will be given to successfu candidates being 
granted assistance to obtain technical 


qualifiations. 
National pay He a 


oo (Men) : 
to slight variation 
starting from £580 (at age 21). to ny (28 
and over): maximum of scale—£955 p.a. 
(National Rate). 
Opportunities occur for promotion to 
Leading ry maximum £1115 p.a. 
(Nation: oe 


in domestic 








Pive-day week ; a leave 18 days 
rising to 22 after 10 yea: 

Candndaten, whe mast be Britis subjects 
are invited to apply in writing. gi 
qualifications and t 








THE ROYAL COLLEGE OF 
SCIENCE AND TECHNOLOGY, 
GLASGOW 


DEPARTMENT OF 
ELECTRICAL ENGINEERING 

Applications are invited from suitably 
quali engineers for the following appoint- 
ments : 

SENIOR LECTURER 
With specialised experience in high voltage 
engineering. 
TWO LECTURERS 
To undertake teaching and research in 
electrical technology. 

The Department has a large and expand- 
ing research interest, and a steady growth in 
the numbers of uate students. 
Additional staff are required for lecture 
courses on a variety of special topics, and 
for the supervising of research in these fields. 

Salary scales : Senior Lecturer, £1975 by 
£75 to £2275. Lecturer, £1050 by £50 to 
£1400 by £75 to £1850, with initial placing 
according to qualifications and experience. 

Forms of application may be obtained 
from the Secretary, George Street, C.1. 

E6970 








ENGINEER 
TENDERS 


——_ —$————— 


HAMPSHIRE COUNTY COUNCIL 


EASTLEIGH TECHNICAL COLLEGE 


TENDERS are invited for the SUPPLY of 
SCIENCE EQUIPMENT, METAL and WOOD 
CUTTING MACHINE TOOLS, and HAND 
TOOLS, for Engineering and Building National 
Certificate and Craft Courses. 

Schedules and Forms of Tender may be obtained 
from: The Principal, Eastleigh Technical College. 
Cranbury Road, Eastleigh, and returned as directed 
to: The Clerk of the County Council, The Castle, 


Winchester, by Noon on 28th November, | 
697 





HEAVY ELECTRICALS LIMITED : 


BHOPAL, INDIA 


Heavy Electricals Limited, Bhopal, India invite 
TENDERS Nos. PP/F/MT/60/12, PP/F/MT/60/13 
and PP/F/MT/60/14 for MACHINE TOOLS 
Tender Forms and Specifications can be obtained 
from Heavy Electricals Limited, Crown House, 
Aldwych, London, W.C.2, on payment of £2 12s. 6d 
£3 and £1 10s. Od. per set respectively, which is not 
refundable 


Tenders are to be submitted as specified in the 


Tender Forms. The closing date is 27th December, 
1960. E6978 





EDUCATIONAL 











A.M.1.MECH.E., B.SC., City and Guilds, &c. 
Guarantee Postal Courses for al] Exams. and Tech- 
nical —— from Elementary to Degree standard 
including A » Techniq Approximately 
95 per cent. successes. 148-page, prospectus, free 
on og —_ LE.T. (Dept. 22), 29, Wright's Lane, 
London, W Ell4e 








CHESHIRE EDUCATION 
COMMITTEE 


CHESHIRE COUNTY TRAINING 
COLLEGE, ALSAGER, STOKE-ON-TRENT 


ONE YEAR COURSE OF TEACHER 
TRAINING FOR CRAFTSMEN 


Cheshire Local Education Authority, with the 
approval of the Ministry of Education, will provide 
at the above-named College from September, 1961, 
&@ one-year course designed to give skilled Craftsmen 
teacher training to enable them to take up posts as 
teachers of Handicrafts in Secondary Schools 

Applications are therefore invited for admission 
to this course from men who already possess appro- 
priate qualifications, such as a Full Technological 
Certificate of the City and Guilds of London Insti- 
tute, or a Higher National Certificate or Higher 
National Diploma, and who wish to be trained as 
teachers. 


The particular academic requirements of indi- 
vidual students and the application of their craft 
skills to the needs of schools will be specially studied 
The year of training will include periods of teaching 
in schools. 

The basic salary scale for qualified assistant 
teachers is £520 per annum, rising by annual incre- 
ments of £27 10s. and one final increment of £40, to 
® maximum of £1 Additional increments are 

iven for approved qualifications and training 

ccount may also be taken of approved industria! 

experience acquired over the age of 21, up to a 
maximum of 12 increments. 

= needing further advice about the course, 

the qualifications required, the grants available to 
while the oun, and the teaching 
prospects available at the end of the course, should 
communicate with the Principal. Applications for 
admission to the course should also be made to the 
Principal. Early application is advised 
JOHN G. KELLETT, 
County Hail, Director of Education 
Chester. E7018 











THE INSTITUTION OF STRUCTURAL ENGINEERS 
APPOINTMENT OF 


SECRETARY 


Applications are invited for the position of Secretary of the Institution of 
between 


Structural Engineers from men 


who must be British, should possess a University degree, preferably with 
honours, or be a corporate member of a chartered engineering Institution, 
or have other suitable professional or service qualifications, and must have 


wide administrative experience. 


Commencing salary will be £3000 per annum 


superannuation sc 


The successful applicant will be required to take over from the retiring 


Secretary on the Ist October 1961. 


Futher aes can i had on application to ce mg FE of Structural 


Engineers, 11, 


yee Street, 
marked “ dapebeeant 
The closin gag for the submission of the detailed applications will be 30th 


November | 


the ages of 35 and 50. Applicants, 


; there is a contributory 


, the envelope to be 


E6764 












































THE ENGINEER Nov. 4, 1960 
BOOKS and PUBLICATIONS 


BOOKS: on ENGINEERING 


and allied subjects 


* New EXPANDED TECHNICAL DEPT. offers widest 

selection of books on these and similar subjects 
DILLON’S UNIVERSITY BOOKSHOP LTD. 
i 1 MALET STREET + LONDON <- W.C.I (MUSeum 2128) 
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A monthly journal for the 
professional electronics 
engineer. It circulates to 
86 different industries all 
over the world. 


Electronic 


Engineering 





When electronic engineering is studied 
“Electronic Engineering ” is read. 








28 ESSEX STREET, STRAND, LONDON, W.C.2 
Telephone: Central 6565 
Published by Morgan Bros. (Publishers) Ltd. 
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SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


SITUATIONS VACANT 





INSTRUMENT DRAUGHTSEMAN required fo 

Chemical Process Contro! Schemes in a rapidly ex 
nding industry. Candidates aged 22-30 should hay 

BNC (Electrical) and have served a recognised 


a: == in Electrical Engineering or Instru 





APPLICATIONS ARE INVITED for an app 
ment as a MECHANICAL ENGINEER in a — 
factory in Central for Maintenance « 
Development work on heavy plant; candidates 
should have a degree or am a A. qualification and 
some experience in work of a similar nature ; inter- 
esting work, prospects of advancement, Staff Pension 
Scheme. — X No. £6993, “ The Engineer.” A 
ASSISTANT MACHINE SHOP SUPERIN- 
TENDENT required. Maximum age 45 years 
Must ane gi at least three years’ experience as foreman 
in gg od a modern machine shop covering Plan- 
i Milling, Turning (including automatics) and 
Gear Cutting. A knowledge of Heat-Treatment 
would be an advan This workshop experience 
must be accompa: by a sound technical educa- 
tion. Applicants should state their experience in 
a order and education received. The 
carries a salary 
pone, me with the position and good Prospec * 
—Apply BOX No. E7000, “ The Engineer 








¥ 


BBC uires ENGINEER to assist with the design, 
poapanaen of drawings and specifications, and 
supervision of installation of all types of air-con- 
ditioning, heating and ventilating plants. Applicants 
must be British subjects and pre’ erably A.M.LH.V.E 
and must have several ow experience follow- 
ing an apprenticeship. This post is based in London 
and the my on appointment would be in the 
range £93. annum to £1185 per annum, depend- 
ing on i and experience.—Requests for 
7 forms to Engineering Recruitment 

, Broadcasting House, London, W.1, quoting 
reference 60.E.157 ’ E7015 a 


BORAX CONSOLIDATED LIMITED 
require 

a qualified Engineer, preferred age 30-35, for 
work mainly at their Head Office in London, 
but occasional visits overseas are probable 
Applicants should have a qualification in one 
of the following fields and experience in at least 
one other : 


MECHANICAL ENGINEERING. 
CIVIL ENGINEERING. 
CHEMICAL ENGINEERING. 


Experience in materials handling would be a 
special advantage. Good starting salary accord- 
in to age and experience. Non-contributory 
pension scheme. Please write to the Staff 
Manager, Borax House, Carlisle Place, 8.W.1, 








for appli form. 





“A complete library 
in two volumes..” 


KEMPE’S 


Engineers Year-Book 






Edited under the direction of the Editor of “ The Engineer” 


1960 (64th Edition) 
87/6 ious pounes 20 
3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 


publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


































Obtainable direct from the publishers or through your local booksellers 








Kempe’s Engineers Year-Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 
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E7026 a 





BRITISH COMPANY IN MALAYA handling 
mining, Earthmoving and Quarry Equipment, Diese! 
Generating Plant, &c., requires young ENGINEER 
aged to 32 for Technical Sales. National 
Certificate (or Higher Standard), Electrical know- 
ledge and drawing office experience an advantage 
evedesy Se given in England. Provident/ 
Pension Sc » 


po provided, &. Good 
prospects. —BOX No. E 1, “ The Engineer.” aA 





CHIEF ENGINEERING DRAUGHTSMAN 
uired, fully conversant with General Engineering, 
Fabrications of Vessels etc. Able to take complete 
charge of Drawing Office. Write stating salary 
required and giving details of experience, which 

must be comprehensive. 
GEO as & SONS LTD., 


ishponds, Bristol. E7023 a 


CONSULTING ENGINEERS require qualified 
design staff experi in works of water supply, 
sewerage, sewage disposal and trade effluent disposal 
Modern . interesting and varied schemes 
Applicants should submit full details of past ex- 
perience.—J. D. & D. M. Watson, MM.LC.E., 
7. Tufton Street, S.W.1. E7017 A 


CONTRACTS ENGINEERS are required by 
GWYNNES PUMPS LTD., LINCOLN. Appli- 
cants should have experience of Centrifugal Pumps 
and heme gem JP Installations and preferably some 
knowledge Electric Motors a Control Gear 
Salary will be commensurate with experience and 
ability. The Company has Contributory Pension 
and Life Assurance Scheme. sful applicants 
will be paid reasonable remova) expenses.—Apply in 
writing in first my giving details of training, 
experience, &c., to The tary, Gwynnes Pumps 
Ltd., Wellington Foundry, Lincoln. E3061 a 


CIVIL ENGINEERS 





owl” ineers for work connected with the 
Tere engineering works for 
There pd —_ 

vacancies wae 4 R.C. +4 Ty 
y. auitne SAR to + 
—— nd McLellan, House, Newcastle upon 
B69S4 a 

ENGINEERS ualified 


to appoint q 
DESIGNER, aged 5. to take charge of small 
= Go ate & So» 
=. Washers, 
umblers and Laundry Equipment 


commensurate 
and det of quali experience. 
cover, to 


Technical Director: BOX No. £3064, “ The Engincer.” 


xcellent conditions, including canteer 
sion scheme 
ry according | 

y in writing, giving full 
experionce to the Personne 
Officer, Midland Silicones Ltd., Barry, Glamorgan 

BOV76 « 


facilities, 


ENGINEERING 
DRAUGHTSMAN WOMAN 


required by the National Coal Board in London 
Experience of structural steel work and layout 
>) for coke ovens, chemical or gas plant 
ould be an advantage. O.N.C. or equivalent 
a FL is required. Five-day week, 3} weeks 
aid holiday, Staff Restaurant, Sports and 
Co cial Club. Appointment superannuabie, salary 
depending on ae ag and experience 
Write for app ication form to Staff Dep: 
X.1850/4 C), C.B., Hobart House, London, 
5.W.1, before 14th November, 1960 


£6987 a 





INSPECTION ELECTRICAL ENGINEER 
required for Ma area. Applicants should 
be between 25 and 40 years of age with minimum 
qualification O.N.C. and with some inspection 
experience.--Reply to BOX No. 66852, “ The 
Engineer,” giving essential data and salary required 


pan tg hg ps ELECTRICAL ENGINEER 
required for London area. Applicants should be 
between 25 and 40 years of age with minimum 
qualification O.N.C., and with some inspection 
experience.—Reply to BOX No. E685i, “ The 
Engineer,” giving essential data and salary required. 


INSPECTION ENGINEER—Plectrical__required 
by North East Firm. Applicants should be between 
25 and 40 years of age and be prepared to travel. 
Minimum qualification O.N.C. and preferably with 
some inspectin; "fre Pginee ience.— Please reply to BOX 
No. B6853, “ gineer,”” «ving essential data 
and salary required A 


MECHANICAL AND CIVIL ENGINEERING 
DRAUGHTSMAN required for « tremens Dae 
engaged on all t of work + ~~ with Mining, 
eo edie a Indusirial Building 
truction. A ee Scheme is in 
operation.—Applications stating qualifiations, ex- 
jence and salary required should be made to 
Chief Engineer, English Clays Lovering Pochin 

& Co., Ltd., 14, High Cross Street, S: Austell, 
Cornwall. P6958 a 


pempoenenens, DESIGNERS for Automatic 
ly Machines and Mechan- 
ical Handling nt Pisce Parts ; also food and chemical 





Plant. Varied projects need in, muity and enthusi- 
asm. Good salary.—Rhoden riners, 19 Piteroy 
Square, London, W.1. EUS. 9696. B6931 a 


MECHANICAL ENGINEER, H.N.C. standard, 
required for non-destructive testing of materials and 
vessels Deer = training will be given to success 
ful « cng salary £800 a r 
he. BOX No E 7, 
“ The Engineer.” . 





pension 


PORTUGUESE INDIA—GOA 


CHIEP MECHANICAL ENGINEER required 
for important Iron Ore mining organisation to take 
pA of vehicles, earth-moving equipment, mechac 
ical loading plant, acrial ropeways and associated 
maintenance work . also slipway end barge 
and marine diesel engine repairs. Not less than 
five years experience in similar capacity essential. 

Good omety r housing proviied with first class 
working co 


Apply BOX ‘No.l £3043, “ The Engineer.” A 





REPRESENTATIVE 


A leading manufacturing and engineering 
Company in the Midlands with a progressive 
outlook, and expanding rapidly, has a vacancy 
for a TECHNICA ki PRESENTATIVE to 
cover an area based on Glasgow. 

Candidates should have a good standard of 
education, a strong personality, and considerable 
sales experience in the heavy engineering and or 
steel industries. 

Salary according to experience and qualifica 
tions, not less than £1000 per annum. Company 
car provi 

Applications, which will be treated in confid- 
ence, should be sent to The Sales Manager, 
BOX No. £3046, “ The Engineer.” 


A 





SAO PAULO LIGHT &$.A—SERVICOS DE 
ELETRICIDADE, a y in Brazil and a 
subsidiary of the Canadian corporation Brazilian 
Traction, Light and Power Company Limited, invite 
applications from suita qualified men for the 

ition of DEPUTY CHI F' of its PIRATININGA 

WER STATION. power station was 





© (population over € malonate near 
Sao Paulo ; ); temperate 
climate, bove sea level). The plant com- 


prised initially 2 * “0OMW, om Sob des Feb 
nerator units each pplied a 
on 50,000 ioe Pi ired boller and has been 


tions. Good salary, three years agree- 


labour rela 
ment with first class passage both ways; four 
months leave after three years service. — Written 


in the first instance should be made wo 
r. Osborne Mitchell, General Manager, Canadian 
To Services Limited, 9-12, Cheapside, London 


a 





Classified Advts. continued on page 125 











SITUATIONS VACANT 





Board — ai Engineering Establishment, respon- 
sible to the Head of Works Services Branch. Appli- 
cants should have a sound practical engineering 
experience and an interest in routine safety matters. 
A Obese of the Factories Acts and/or the Mines 

and Quarries Acts would be an advantage. Duties 
will comprise advisi on ali matters of safety 
condians the Establishment; a wide variety of 


Post superannuable. Salary within ranges £1000- 
£1530 or £825-£1275, depending on qualifications 
and experience. 

Applications to the ‘Administrative Officer, 
National Coal Board, Central Engineering Establish- 
ment, Ashby Road, Stanhope Bretby, Near Burton 
upon Trent, not later than 9th November, 1960. 

E6966 A 


SENIOR DRAUGHTSMAN for general engin- 
eering work. Previous experience in steam engi 
and compressing machinery an advantage.—Write 
or ‘phone Technical Director, George Waller & 
Son Ltd., Phoenix Lronworks, Stroud, Glos. (Brims- 
combe 2301) for interview. E3062 a 


TECHNICAL MANAGER required for London 
manufacturers of solid lubricant preparations. 
pee must be keen active engineer with initiative 
oat to work long hours and devote himself 
w redily to build up aay business. 
Excellent prospects ee ex , salary, 
&c., in strict con’ fford Bliss "& Co. 
Palace Chambers, Sidney Roed, Enfield, Middlesex 
A 


TECHNICAL PRODUCTION ASSISTANT 
to Works Manager. Comprehensive knowledge of 
neral Machine Shop procedure, Production 
anning, Welding and Fabrication an advantage 
Write stating salary required and giving details of 

experience 
GEO. ADLAM & SONS LTD., 
Fishponds, Bristol! E7024 a 


THE HARPER PAPER GROUP are seeking an 
ASSISTANT CHIEF ENGINEER to work in the 
Blackburn area. Applicants must be graduates 
and/or Corporate Members of the Institution of 
Mechanical Engineers, with a minimum of 5 years 
varied engineering experience in a progressive 
Company. The ae = candidate will be capable 
of co-ordinating all electrical and ae work 
within the group, and will possess marked managerial 
ability. A knowledge of the paper industry is desir- 
able, but not essential. Salary will be in the range 
£1200 to £1400 per annum. A non-contributory 
Pension Scheme is in operation.—Brief details, in 
applicant's own handwriting, to : Personnel Manager 
Arthur Holland, Virginia Street, Southport, po 
“6986 A 





THE IMPERIAL TOBACCO COMPANY have 
a vacency in their Research Department for an 
ENGINEER with an Honours Degree in Engineer- 
ing, Chemical Engineering, Physics, or equivalent 
qualification. The candidate should have a sound 
knowledge of basic theory over a wide field with 
ability to apply it to — practical results. Some 
years experience in industry (preferably in Production 
or Process work and application of Statistical 
methods to Experimental work or Quality Control) 
would be an advantage—Candidates, preferably 
between the ages of 25-30, should apply to The 
Staff Secretary, The Imperial Tobacco Company, 
Brisol, 3 E6984 A 


THE VULCAN BOILER & GENERAL INSUR- 
ANCE CO. LTD. have a vacancy for a LIFT 
AND CRANE ENGINEER SURVEYOR in the 
London area. Applicants should possess a Higher 
National Certificate in Mechanical Engineering or 
a First Class M.O.T. Certificate (Motor). Age 
about 30 years. Commencing salary £800 rising to 
£1100 per annum. Non-contributory pension 
scheme.--Applications to 67, King Street, Man- 
chester, 2. E6844 a 


TILLOTSONS CORRUGATED CASES 
LIMITED 


CAMBRIDGE AND MONMOUTH 
Applications are invited for the post of 
CHIEF ENGINEER 


The engineer appointed wil! be responsible 
for the maintenance and development of al! 
machinery, plant, services and buildings for 
the two factories of the above company 
but he will be based at Cambridge 

He should be fully experienced in the 
maintenance of plant, steam, electrical and 
mechanical work, cougtes with the prepara- 
tion of jules and budgetary 
control. A bias towards mechanical engin- 
eering in high speed process work as met with 
in the corrugated fibreboard container 
industry would be preferred. He should 
have served an engineering apprenticeship, 
had shop floor experience, and professional 
walifications to at Jeast Lor National 

ificate with p an ra ing 

or equivalent degree. 
appointment will carry a salary 
commensurate with the responsibility in- 
volved, a car will be provided and an execu- 
tive pension scheme is in operation. Al! 
coetinetions Will be tested in the strictest 
confidence and should contain full details of 
age and education, qualifications, experience 
and salary in chronological order. Applica- 
tions to be addressed to the Managing 








Director, Tillotsons C: ted Cases Ltd.. 
Burwell, Cambridge, marked Chief 
E7021 a 





WORKS MANAGER for German Branch of 
International Concern wanted. Applicants should 
be German or fluent in German with command ¢ 
English. Must have minimum of three years ex 
ence in Works a — Familiar with bam 
and light machine tools. Jig, Tool and Fixture 
a oa Se brass industry. —Write BOX 
Engineer,” giving full er 
details and recent photograph. 


SITUATIONS VACANT 





SITUATIONS VACANT 
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J. H. FENNER & CO. LTD. 
Power Transmission Engineers 
MARFLEET, HULL 


ASSISTANT 
WORKS MANAGER 


This rapidly expanding Company invites 
applications from men of proved ability for 
the post of Assistant Works Manager, 
Engineering Division. Duties will include 
the co-ordination of all aspects of production 
and general administration of a modern 
machine and fitting shop employing 350 
personnel on large batch production 


Candidates should be aged 30/35 years, 
of Degree standard, have had a minimum of 
five years’ ex ce in a similar capacity 
and be familiar with the latest production 
techniques. The ability to maintain sound 
industrial relations is essential. Applications 
Stating age, qualifications and full details of 
experience should be addressed to the 
Personne! Manager 


E7009 a 








J. H. FENNER & CO. LTD. 
Power Transmission Engineers 
MARFLEET, HULL 


ASSISTANT PRODUCT 
DESIGN ENGINEER 


This rapidly expanding Company of 
international repute invites applications for 
the post of Assistant Product Design 
Engineer. The successful candidate will be 
required to organise the preparation of 
designs and production drawings for ranges 
of products in Mechanical Power 
Transmission. Applicants should be aged 
28/35 years of age, apprentice trained design 
draughtsmen with good background of 
general engineering and possess minimum 
qualification of H.N.C. They should have 
experience of the design of gears for specific 
duties and the selection and application of 
ball and roller bearings. 

The Company offers excellent conditions 
of service. Salary commensurate with 
responsibilities, qualifications and experi- 
ence. Pension scheme and life assurance 

Applications in confidence giving full 
details of qualifications and experience 
should be addressed to the Personnel 
Manager. E7010 a 


PILKINGTONS 


the greatest 
in the world of ‘GLASS 


have vacancies for you in the rapidly 
expanding 


TECHNICAL DEVELOPMENT 
DEPARTMENT 


Process and product development on exist- 
ing plant, design and operation of large-scale 
pilot plant is being carried out in the follow- 
ing fields 

Float glass process development 
Combustion conditions and glass flow 
Heat treatment and annealing of glass 
Mechanical handling of plate glass 

Graduate engineers and physicists inter- 
ested in this type of industrial development 
work are invited to write to 

Dr. J. B. HIGHAM, 

HEAD OF TECHNICAL DEVELOPMENT 
PILKINGTON BROTHERS LIMITED, 
ST. HELENS. 
LANCASHIRE. 

B6974 a 








MOBIL OIL COMPANY LIMITED 


invites applications for the following positions in the Drawing Office of its Refinery in Essex 


Civil Engineering Designer Draughtsman 


The work is varied and interesting, concerned mainly with modern industrial plants, projected 


and existing. 


Applicants must have a H.N.C. or equivalent qualifications and a minimum of 5 years suitable 


experience 


Senior & Intermediate Piping Draughtsman 


Applicants must have experience in either oil refinery or chemical plant piping layout and 


detail and possess an O.N.C 


Pension and Dependants’ Benefit Plan. Sickness Benefit Scheme. Sports and Social Club. 


Modern housing soon available 


Applications should be addressed to : 


Employee Relations Superintendent, 


Mobil Oil Company Limited, Coryton Refinery, ESSEX. 


E6972 a 


DESIGN AND DETAIL 
DRAUGHTSMAN 


required in the Development 
Department of an expanding and 
progressive company. 

Age preferably 23-30 and posses- 
sion of H.N.C. (Mech.) desirable. 

Salary according to age and 
experience. The work is varied and 
interesting with opportunities for a 
man with initiative and original 
ideas. 

Contributory Superannuation 
scheme and usual welfare facilities 
available 

Reply to Administrative Manager 
giving details of age, experience and 
education. 


BOWATER PACKAGING LIMITED, 


Multiwall Sack Division, 
Ellesmere Port, Cheshire. 
E6985 A 











Senior Executive Personnel 
Required by Danish Shipyard 


Application is invited from Naval Architects and Marine 
Engineers for the following senior appointments : 


1) Chief of Technical Department 


responsible to Managing Director, to control all technical 
departments comprising drawing and design offices for 
hull and for turbine and diesel installations. 


2) Chief Draughtsman 


with responsibility for complete engine-room design and 
installation plans for turbine and diesel machinery, piping, 


etc. 


3) Outside Engineering Manager 


with responsibility for installation of turbine and diesel 


machinery, auxiliaries, etc. 


4) Hull Superintendent 


with responsibility for building of big tanker hulls after 
modern prefabricating methods. 


For each of these four important positions applicants are asked to 
submit full technical and biographical details together with a health 


certificate. 


Applicants must be capable of working with minimum of direction and 
should be between 30 and 45 years old. 


The shipyard will assist in finding housing or board and lodging. 


Good salary according to qualifications. 


ODENSE STEEL SHIPYARD LTD. 


Odense and 


Lindo 


Odense, Denmark. 


B6975 a 











THE UNITED 


tL 


COMPANIES LT? 


WORKINGTON 


IRON & STEEL COMPANY 


Branch of The United Steel Companies 


Limited 


DESIGN 
ENGINEER 


Applications are invited for the senior 


position of Design Engineer in the Eng- 
ineering Division, who will be directly 
responsible to the Chief Engineer for 
direvtion and supervision of engineering 
design. The design work will be concerned 
with blast furnace plant, ore preparation, 
steelmaking plant, rolling mills, coke ovens 
and ancillary services including gas, steam 
and water 
engineers, technicians and draughtsmen 


He will lead a design staff of 


Sound exp rience of design in relation to 


large capital development projects, not 
necessarily within the iron and steel industry, 
is essential. 


The salary is substantial. The Company 


has a compulsory pension and life assurance 
scheme and offers a house or arrangements 
for assisted house purchase 


Apply in full (in strict confidence) with- 


out delay to The Secretary, Workington 
Iron & Steel Company, P.O. Box No. §, 


Moss Bay, Workington, Cumberland 
Endorse envelopes ‘ Personal’ and quote 
reference DE 

E6915 « 
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TECHNICAL OFFICER 


Required by 


Diesel Engine Manufacturers, Peterborough. 
Applicants for this important position should have an Engineering Degree and/or A.M.1. 
Mech. Eng. 
They should have experience of design and development of high speed engines. 


Duties will include design calculations for dynamically stressed components, engine performance 
assessment and General Technical Office work. 


The successful applicant will be in charge of Technical Office. We'offer good salary,’ 3 weeks’ 


holiday and excellent conditions. 


Apply in writing to, Manager, Personne! & Industrial Relations Division, Eastfield Factory 
Peterborough. Quoting Ref: T.O. 1 


E7016 a 


RESEARCH 
ENGINEER 


A Graduate Engineer, aged about 
27-35, is required for research and 
full-scale trails at Pametrada on 
marine steam turbines, systems, 
boilers and controls, with general 
application to advanced steam con- 
ditions. Previous experience in a 
similar field would be an advantage, 
as would be any marine experience 
Starting salary in the range £1,000 
to £1,500 depending on age, quali- 
fications and experience Staff 
pensions scheme, excellent facilities 
and working conditions.—Apply in 
confidence to the Director, Pame- 
trada Research Station, Wallsend, 
Northumberland P6977 a 





OVERSEAS APPOINTMENTS 





SIMON-CARVES 
LIMITED 


require 


MECHANICAL ENGINEERS for 
overseas contracts. Applications 
are invited from men between 30 
and 40 years of age who have ex 
perience in the erection and instal 
lation of electrical and heavy 
mechanical engineering plant, in- 
cluding H.P. compressors, pipe- 
lines and vessels. A.M.1.Mech.t 

or similar qualification desirable 


Applications, quoting Ref. No 
Scl29 with details of age, experi- 
ence and qualifications should be 
forwarded to Contract Labour 
Dept., Simon-Carves Ltd., Cheadle 
Heath, Stockport. E6913 a 




















CLARNICO LTD. 


MAKERS OF FINE SWEETS 


CHIEF ENGINEER 


required for London Factory, to be responsible for all engineering 
services at modern confectionery plant, including mechanical 
and electrical maintenance, steam raising and distribution, power, 
development of plant and layouts, etc. Candidates aged 30-45, 
should be Professional Engineers. Experience in Food Factory 


work desirable. 


Apply: Engineering Director, Clarnico Ltd., Dept. B., 


Waterden Road, London, E.15. 


E6973 A 





POWER AND PROPULSION 
SENIOR DESIGN ENGINEERS 


required for interesting work on varied Heat Transfer Equipment in expanding Design Department 
Very wide variety of products including Heat Exchangers, Condensers, Vacuum Equipment 
Cooling Towers, High Pressure Loops for Nuclear Energy application. It is essential that 
applicants for this post must: 

(1) Be capable of handling with minimum supervision the design problems associated with high 

pressure steam equipment and heat exchangers 

(2) Have University Degree or Institute qualifications 

(3) Recognised apprenticeship or equivalent practical training 

Salary dependent on qualifications and experience 


Age Range 28 to 45 years 
DRAUGHTSMAN 


required for work in Design Department on wide variety of equipment, including Cooling Towers 
and Steam Equipment. Good opportunity to work on new projects and to develop original 
designs. Majority of work will be Cooling Towers, and experience in timber and concrete 
structures essential 
Salary dependent on qualifications and experience 
Pension Scheme. Staff Luncheon facilities 
Staff Manager (PPCT), 
Foster Wheeler Lid., 
Foster Wheeler House, 
3 Ixworth Place, London, 5.W.5 


Five-day week Write to 


PG9RS A 


































Le ae ae oe Oe Ge ee es ee 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


If you are an experienced SCIENTIST or ENGINEER and 
think that you may be interested in a SENIOR POST (salary from 
£3000 upwards) with the United Kingdom Atomic Energy Authority, 
you can learn more about the opportunities available, without 
committing yourself to making a formal application, by making 
use of the Authority’s 


CONSULTATION SERVICE 


Arrangements can be made for an 
Informal and confidential interview 


by telephoning or writing to Mr. H. S. Hoff, Personnel Consultant, U.K.A.E.A., 
11, Charles II Street, London, S.W.1. (Whitehall 6262) 

The more relevant detail about yourself that you can supply in advance—qualifications, expe- 
rience, age, etc.—the better. 

The interview will be entirely confidential. The Authority will take no further action unless 
you ask them to do so. 

Mr. Hoff will be available for consultation in Canada in January, and in the U.S.A. in April. 


EI9S A 











dies nates hain 


Salil 
g SENIOR REPRESENTATIVE 


(Engineering Products) 
LONDON AREA 
for a long-established d sized and ding Cx y manufacturing a wide variety 


of drive and conveyor beltings. This senior staff appointment carries a basic starting salary of 
$1390" 41300 plus a bonus of up to £150. bonus earned liy is lidated into 
Other 








sec 
year’s basic salary. There are exceptional opportunities for early advancement. 
ts include a Coroany car, pension scheme and some allowances. Removal 
expenses wil] be met. 
The Senior Representative will cover an area of London and the Home Counties north of the 
containing existing accounts and very considerable sales potential. Substantial 
technical and advertising support is available to those in the field. The Senior Representative 
will have considerable discretion over selling prices. Training in Company products will be 
given. 
Desired qualifications include a successful history of selling engineering products to the 
engineering industry, not necessarily as a technical representative, together with mechanical 
and mathematical aptitudes. 


Please write briefly in first instance, quoting Reference No. 857, to :— 


ASHLEY ASSOCIATES, LIMITED 


THE STRICTES! CONPUM NCE WILL SE ORSERVED AND NO DET ANS OF CANDEDATED 
WEL) GF PASSED 1O CLIENTS WITHOUT CANDIDATES PERMISSION 











E7or3 A 








IMPERIAL CHEMICAL INDUSTRIES LIMITED 
<a GENERAL CHEMICALS DIVISION EY 


Vacancies for Engineers in 


POWER DEPARTMENT 


The Division is one of the largest private users of steam and electrical energy 
in this country, and its activities in these fields cover a wide range in a number 
of areas. They include, on a very extensive scale, Industrial Power Stations 
with Steam conditions up to 1600 p.s.i.g. and 1050 deg. F, High Voltage 
Electrical Distribution Systems up to 33 kV, Static Substations, AC/DC Con- 
vertor Substations, DC Distribution Systems, Works Medium Voltage AC 
Distribution Systems, Works Electrical Equipment, Steam Distribution Systems 
and Lancashire and Economic Boilers. The Division undertakes design, 
installation, operation and maintenance in connection with all these activities 


Vacancies exist for engineers between the ages of 25 and 30 to assist in all 
sections of the Department's activities, and opportunities for obtaining a wide 
experience are exceptionally good. 


Applicants must possess a good Honours Degree, preferably in Heavy 
Current Electrical Engineering or Mechanical Engineering, and have completed 


a postgraduate apprenticeship. 


There are excellent conditions of service and prospects, Pension and Profit- 
Sharing Schemes, and for married men some assistance is given towards house 
purchase, including a refund of removal expenses. 


Applicants should write, quoting reference PD.21 to : 
STAFF MANAGER, 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
GENERAL CHEMICALS DIVISION, 
CUNARD BUILDING, LIVERPOOL 3. 


E 7027 a 
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WORKINGTON 
IRON & STEEL COMPANY 


Branch of The United Stee! Companies 
Limited 


WORKS ENGINEER 
(MECHANICAL) 








Applications are invited for the senior 
position of Works Engineer (Mechanical) 
in the Engineering Division, who will be 
directly responsible to the Chief Engineer 







SITUATIONS WANTED 





AUSTRALIA. Chemical Engineer returning 
Sydney seeks appointment as agent representative or 
manager for U.K. or Continental Company requiring 
outlet as im fr or manufacturer. Any branch 
considered. Excellent knowledge Australian Market 
Conditions. Office and Transport available. Aliter- 
natively would act as a consultant.—BOX No 
£4067, “ The Engineer.” in 





| BUSINESSES and PREMISES | 





FOR SALE by Private Treaty 
or TO LET on Lease 
MALKET HARBOROUGH 
Leicestershire 
(15 miles Leicester, 11 miles Kettering, 15 miles 
Northampton, and 20 miles from M.1) 
The Valuable 
PREEHOLD INDUSTRIAL SITE 
extending to an area of 22,800 square feet. 


100 ft frontage 
BUILDINGS, GARAGES, OFFICE and 
PETROL PUMP 
Main Water, Drainage and Power on Site 
Further particulars from the AGENTS : BERRY 
BROS. & BAGSHAW & |. TOLLER EADY, 
Exchange Buildings, Market Harborough (Tel: 
2129) and at Kettering (Tel.: 5255) E3065 L 








for all mechanical ing e 
and for the installation of new plant. His 
responsibilities for maintenance wil! extend 
over blast furnaces, ore preparation and 
sinter plants, steelmaking plant, rolling 
mills, coke ovens, and ancillary services, 
including gas, water, roads and railways. 
He will lead a large staff of engineers and 
technicians engaged on the installation and 
maintenance of plant. 


Sound experience of maintenance eng- 
ineering including planned maintenance 
schemes, not necessarily within the iron 
and steel industry, is essential. 


The salary is substantial. The company 
has a compulsory pension and life assurance 
scheme and offers a house or arrangements 
for assisted house purchase. 


Apply in full (in strict confidence) without 
delay to The Secretary, Workington Iron 
& Steel Company, P.O. Box No. 5, Work- 
ington, Cumberland. Endorse envelopes 
* Personal’ and quote reference WE(M) 


E6916 a 



















































TAYLOR WOODROW 
CONSTRUCTION LIMITED 







due to the development of the 


MECHANICAL INSTALLATION DEPARTMENT 





require 


ENGINEERS 
for the design of mechanical services 
PIPING DRAUGHTSMEN 
ESTIMATORS 
INSTRUMENT ENGINEERS 


with experience of the design of 
mentation systems and of site installation 
and calibration. 


CHEMICAL ENGINEERS 


with experience of the design and construc- 
tion of chemical plant. 


instru- 


and 


SITE ENGINEERS 


with experience of chemical, refinery and 
heavy industrial installations 


These are excellent opportunities to join 
a rapidly expanding department and offer 
scope for responsibility and advancement to 
men of ability. Interviews can be arranged at 
any time including evenings and Saturday 
mofaings with travelling expenses paid 


Write giving details of career to 


Personne! Manager, 
345, Ruislip Road, 
Southall, Middlesex 





E7012 a 




















FOR SALE 


BLACKSMITH’S 
BUSINESS 


Kenneth Mackenzie & Sons, 
30/37/39 King Street, Inverness. 


Fully equipped with 3 forges and 
modern Genera! Engineering Machinery 
A. R. £40 Burdens £1. For further 
information including property report, 
valuations of plant, equipment, motor 
vehicles and stocks apply to Galbraith, 
Dunlop & Co., Chartered Accountants, 
87 St. Vincent Street, Glasgow, C.2 
(Telephone No. Central 7783) with 
whom offers should be lodged 


This business which is old 
established has valuable Town 
and Country connections. 
Trading figures are available. 
Highest or any offer may not 
be accepted. 


E7003 L 











PATENTS 











THE PROPRIETOR of British Patent No. 576608, 
entitled “ QUICK DETACHABLE PIPE COUP- 
LERS,” offers same for license or otherwise to ensure 
practical working in Great Britain.—Inquiries to 
Singer, Stern & Carlberg, 140 So. Dearborn St 
Chicago 3 Illinois, U.S.A £6964 





BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME 


offers manufacturers extra labour force and 
factory space for new projects, &c. For details 
of this attractive proposition, write to the 
Managing Director, 
REMPLOY LTD., 
415 EDGWARE ROAD, N.W.2. 
Telephone : GLAdstone 8020. 
E5847 o 





INFORMATION ON INDUSTRIAL PRO- 
DUCTS supplied in strict confidence. Interested 
firms invited to write stating information required 

BOX No. E7020, “ The Engineer.” rs) 





MISCELLANEOUS | 








TIME RECORDERS, Sales, Rentals, Service, Tele- 





phone Hop 2239.—Time Recorder Supply and 

Maintenance Co., Ltd., 157-159, Borough High 

Street, London, S.E.1. E110 1 
RESEARCH 


DESIGN and DEVELOPMENT 





NORRIS BROS. LTDO., 
$3 VICTORIA ST., LONDON, S.W.1. 
Tel.: ABBey 6132, 
and at Burgess Hill, Sussex, 
Specialists in 
RESEARCH, DESIGN, DETAILING 
AND DEVELOPMENT 
throughout the whole of the Engineering Industry 
E194 ap 


FOR HIRE 





LATTICE STEEL ERECTION MASTS (light 
i fe iate hire. 
ondon, S.W 7. 


E197 « 








SUB-CONTRACTING | 


KELLERING AND CAM PROFILING capacity 
up to 8ft by 6ft or 6ft diameter —ARMYTAGE 
BROS. (KNOTTINGLEY), Lid., The Foundry, 
Knottingley, Yorkshire (Telephone: Koottingley 
2743/4). E1i16 mw 


MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry 
Mounted or Crawler Cranes, any size, any area 

MOBILE LIFTING SERVICES LTD., A member of 
the TARMAC Group, Rotherham 78481. E187 mw 








| MACHINERY Etc. WANTED 





WANTED FOR CASH all types of Electrical, 
Plant, A.C. & D.C. Motors, Diesel Generating Sets, 
Transformers, Turbo-Alternators, Cables Dis- 
mantiing Staff Available—ELECTRICAL PLANT 
& MACHINERY Co., 12 Hilton St., E.1. E5895 F 


WANTED : Disintegrator 18in. overhung Rotor 
Type Similar C & N Fig. 500.—Full details BOX No 
E6980, * The Engineer.” t 





| FOR SALE | 








CRAIG & DONALD Deep Gap Guillotine Shear- 
ing Machine, motorised for 440/3/50 supply, 
capacity 14ft. by }in., with automatic hold-down 
and adjustable gauges, complete with three spare 
sets of blades, weight approx. 11 tons. 


BRADLEY & CRAVEN Press Brake, motorised 
for 400/440/3/50 supply, max. pressure approx 
65 tons, forming capacity 10ft. by 12 S.W.G. over 
die opening of gin., or 8ft. by fin. over die open- 
ing of Itin., tee slotted bed, length of bed and 
ram 120+in., width of bed Sin., weight approx 
84 tons. 


NEW STOELTING Motorised Plate Bending 
Roller, for 400/440/3/50 supply, top roller housing 
swings down for withdrawal of cylinders, capacity 
10ft. by @in., diameter of top roller 9% §in., 
bottom rollers 7#in., weight approx. 91 cwt 


PELS Double Geared All Steel Double Ended 
Angle and Tee Iron Cropping Machine, motorised 
for 400/3/50 supply, on turntable base for position- 
ing in any direction, crops angles 7in. by Tin. by 
din. or 6in. by 6in. by jfin., tees 64in. by 64in. by 
din., on the square and on the bevel, weight 
approx. 105 cwt 


PELS Double Ended Universal Punching, Shearing 
and Section Cropping Machine, motorised for 
400/440/3/50 supply, punches up to Ijin. dia- 
meter by lin. thick, depth of punch gap 24in., 
clamping beam swings out for removal of trunk 


sections, with adjustable back gauge, weight 
approx. 6 tons 

FROST Power Geared Swing Beam High-Lift 
Universal Folding Machine, motorised for 
400/440/3/50 supply, capacity 10ff. by #in 


mild steel, adjustable for sharp and round bends, 
clamping beam swings out for removal of trunk 
sections, with adjustable back gauge, weight 
approx. 6 tons 

TWO NEW LEN 100/320 Open Fronted Inclinable 
Power Presses, motorised for 400/440/3/50 supply, 
pressure exerted 100 tons, depth of throat 1 2#in., 
adjustment of stroke 13/16in. to Siin., table 23jin 
by 35%in., hole in table 1i3jin. diameter, 
weight approx. 147 cwt. 


Photographs of the above are available 
Very favourable Hire Purchase terms can be obtained 
MACHINE TOOLS, NEW AND USED, 


Of Every Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1 
EUSton 5000. Telex 24264 


Description 


Telephone 


And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 


Telephone : Central 7606-8. E207 a 





ONE—NEW, UNUSED TREBLE PASS 
MEDIUM VELOCITY PAXMAN “ ULTRA- 
NOMIC ” BOILER, 8f. 6in. dia. by 12ft. arranged 
for H.P.H.W. Process heating. Output 7,000,000 
B.T.U’s/HR. at 200 Ibs. per sq. in. Could be easily 
modified for Steam raising at 140 Ibs. per sq. in 
The Boiler is arranged for oil firing, but burner not 
in ‘ded. Boiler now lying at maker's depot in 
Essex. Available for immediate delivery at below 


maker's price.—Apply BOX No. E7025, “ The 
Engineer.” Go 





Nov. 4, 1990 THE ENGINEER 


FOR SALE 


4, 6ft. diameter by 15ft 


TWO COCHRAN No 
150 p.s.i. Oil fired 


9in. high. 2400 Ibs. eva; 
Boilers. 
Bargain prices before removal 
JOSEPH PUGSLEY & SONS, LTD., 
BRISTOL, 5 





Tel. : Bristol 56037 £6834 G 
HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 


and Second-hand. Complete installations 
All kinds of Hydraulic Equipment in Stock 


THOMPSON AND SON (MILLWALL), LTD.. 
Cuba Street, Millwal!, London, E.14 
East 1844/5 Ellla 





HYDRAULIC PRESSES OF ALL TYPES 
This week's selection 


3300-ton Twenty Daylight Sheet of Board Press, 
platens 1 2ft. 6in. by 4ft. 6in. with self-contained 
Pumping Unit 


2000-ton Free Forging Press, bed 8ft. by 8ft. 6in 


1000-ton Vertical with self 
contained Pumping Unit 
REED BROTHERS (ENGINEERING) LTD 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18 
Woolwich 7611 (6 lines) 


Extrusion Press 


Tel. : 
E6953 a 


MULTI STAGE COMPRESSOR direct coupled 





to diesel engine. Max. pressure 3500 p.s.i. Suitable 
for filling air cylinders.—J.F.. 69 Pine Grove, 
Brookmans Park, Herts £7004 G 





MATLING TRANSPORTER 


3000 Ibs 
The 


Battery operated 17 inch lift 


First class condition.—BOX No. E3060 


Engineer.” 


HYDRAULIC PRESSES 
200-ton Fielding, 42in. stroke, 63in. daylight. (five off) 
100-ton Fielding, 72in. stroke, 99in. daylight 


50-ton Fielding, 24in. stroke, 48in. daylight. (two off), 
each with two Fraser Mono Pumps 





200-ton Tangye Vertical open fronted, 2!in. stroke, 
table 24ft 
80-ton Musgrave Vertical upstroke, 42in. daylight, 


platens 72in. diameter 


Fielding Horizontal, 24in 
pipes. 


stroke, bend up to Sip 


FRED WATKINS (ENGINEERING) LTD., 
COLEFORD, GLOS. 
"Phone Coleford 2271/5. E1930 





30 CWT. CAPACITY MONOMETER OIL- 
FIRED FURNACE complete with Burner, Blower 


Recuperator, Exhaust Box, Chimney and Control 
Panel for automatic rocking and pouring very 
little used—almost brand new. * 
S. C. BILSBY & CO 
Hainge Road, Tividale, Staffs 


TiPton 2448 £3063 G 





DUE TO CANCELLED EXPORT ORDER, « 
brand new 15-ton 2-motor Electric Derrick Crane 
fitted with 120ft. Jib will be available for disposal ex 
Maker's Works, at reduced price. —Full 
BOX No. E6971, “ The Engineer 


details 









Most things 
are within 
reach-if you 
remember 
WARKOS 

might have (t/ ' 
THOS. W. WARD LTp 


ALBION WORKS, SHEFFIE! 
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Catalogues of 
Auctioneers and Valuers, 46, Gresham Street, London, E.C.2. (Tel.: 


By Order of Moorwoods Limited 


FOXBORO’ 


SHEFFIELD 


Modern 


MECHANISED FOUNDRY PLANT 


Pattern Shop Machinery, Core Sand Mills, 
Acme Continuous Core Dryers, : 
Roller Conveyors, MORRIS 25 tons p.h. CONTINUOUS SAND PLANT 
Sandrammer 4-ton Sand Plant, Skips, Foundry Ladies, 
Moulders Tools, AIR & MAGNETIC MOULDING MACHINES, 
Morris Plate Type Mould Conveyor, Four Cupolas and Blowers, 


Cast Iron Boxes, Fettling Grinders, Rumbler Shotblast Machines, 
STOCKS OF PIG IRON AND SCRAP, Trucks, Trolleys, Racks, etc 


LEOPOLD FARMER & SONS 
Will Sell the Above BY AUCTION on the Premises 
HARLESTON IRONWORKS, HARLESTON STREET, 

WEDNESDAY, 9th NOVEMBER, 1960 
On View Two Days Prior and Morning of Sale 


Industrial Property, 
MONarch 3422.) 


Leopold Farmer & Sons, 





AIR WEIGHT AUTO CONTROL UNITS, Sterling Moulding Boxes 


Plant and Machinery 








9, REX PLACE, LONDON, W.1. 


HYDE PARK 8844/5/6 (3 lines) 


FOR SALE | 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochran Vertical (New) 7ft. 
and 6ft. 6in. dia., 150 Ib. w.p. ; reconditioned 9ft 
down to 3ft. dia. ; Economic 4ft to 1 1ft. 6in. dia., 
including new 8ft. dia., 150, 180 and 200 Ib. w.p. ; 
300 reconditioned Vertical Crosstubes, all sizes 

AIR COMPRESSORS Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i.. 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several other of various makes 
and capacities 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to $00 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES.—-10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 84-ton Ran- 
some Diesel/Electric 21ft. jib ; 6ton Coles Diesel/ 
Electric, solids ; 4-ton Coles Diesel/Electric, solids, 
1945 ; 3-ton Jones “Super 40” diesel, pneu- 
matics (3) 

)VERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 h.p. motors, 95ft. 10in. span ; 
30-ton Vaughan, 42ft. 3in. span ; 25-ton Clyde, 
21ft. Yin. span, new 1954 ; 20-ton Vaughan, 42ft. 
3in, span, 6-ton auxiliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 10-ton Heywood, 
34ft. span, new 1953, (2) ; 10-ton Morris, 32ft. 10in. 
span, 400/3/50; two 10-ton, 60ft. span, 1955 ; 
two 7-ton, 37ft. span, 1950; Wharton, 74-ton, 
25ft. span, 400/3/40 S-ton, 37ft. span, 1944 ; 
S-ton Henderson, 24ft. 7in. span, 1946; 5S-ton 
King, 29ft. 3in. span, power hoist, hand travel ; 
S5-ton Morris, 28ft. 6in. span, power hoist, hand 
travel ; 4-ton Morris, 19ft. span, 220V. dic. (3) ; 
majority of the above are unused. 


Telephone 



























DERRICK CRANES.—?-ton Anderson Grice, 
100ft. jib, electric; t4-ton Anderson Grice, 
hand, 40ft. jib ; 5-ton Butters Grabbing, 80ft. jib, 
electric. 


RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jig ; 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib ; S-ton Smith, 50ft. 


jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston, 80/88 h.p., diesel ; Bagnall i4in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
l2in., 1941; 4 Logan Battery-operated, 24in. 
gauge, 3-4-ton cap. ; 3 Ruston diesel 16/20 h.p., 
24in. gauge ; also 2 miles 20 Ib. and 1200 yds. of 
25 ib. x 24in. gauges track, Bogies, Wagons, &c. 

STEELPIPING.—Large stocks including follow- 
ing : 20,000ft. I4in. galvanised “A™ ; 20,000ft. 
scaffolding ; 30,000ft. 3in. black ; ” 15,000ft., 
each 6in., 3/16in., din., 5/16in., unused - S5000ft., 
8in. unused ; 2000ft., 10in., 12in., 16in., seam- 












less ; 200ft., 24in. by jin. welded, unused ; 


November 8-10 


November 16-16 


E6837 3 
B rg 
By Order of the Secretary of State for War 
GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 
Main Location Auctioneers 


Machine tools and W.D. Storage Depot, 
miscellaneous stores. Royal en Woolwich, 
E.18. (Dept. L), 10, 


FULLER, HORSEY, 
SONS & CASSELL 


Lloyd's 
se 


Avenue, London, E 
(Tel.: Royal 4861.) 


Vehicles and miscel- Central Ordnace Depot 
laneous ’ 


MIDLAND MaARTS, 


stores, in- Bicester, Oxon. LTD. (Dept. L), Market 

cluding : Square, Bicester, Oxon, 
(Tel.: 73.) 

Generators ; industrial trucks, armoured hose; cable; transformers ; 

tarpaulins ; telephone sets; aerials. General stores and furniture. 3130 


tyres, various. 
axles ; Cadillac engines ; 
axles and gear boxes ; track rollers ; oS 
— wheels ; International and CAV ior pumps, Ruston 
iators ; 465 Bedford rear axles ; Bedford prings ; brake shoes ; 
— pumps and large quantity of Bedford spares ; motor cycle 
Humber, Austin and Thorneycroft engin Morris eng 
; rear lamps ; agra smal master cylinders ; 





pumps ; headlamps 
motors. Approximately 500 a, oo lers and motor 
41 Austin K.4., 130 Bedford Q.L. OY and MW trucks ; 


Vehicle and engineering spares including mock front and rear 
two-stroke twin diesel power units ; White rear 
illar radiators ; tank tracks and 


Bucyrus 


valves ; 


spares , 
and axles ; fuel 


; starter 


= including 
19 Bedford fuel 


tankers, 800 gals.; 8 Bedford water tankers 150 and 350 gh ; o-ae-White 
armoured personnel carriers ; 5 Dennis hydraulic gp = SS p Land Rovers ; 
220 B.S.A., Matchless and Norton motor cycles ; timber and 
10 cwt. to 3-ton trailers. 
November 22 Vehicles, etc. Comms | Vehicle Park, OSBORNE KING & 
jo MEGRAN (Dept. L), 
14, sMocspemery Street, 
(Tel.: 30433.) 
Approximately 200 motor aan, including saloon cars by and 
Humber ; nd Rovers; I-ton Bedford trucks ; Bedford 200 gal. water 
tankers ; 3-ton trucks by Bedford and Ford ; Austin 3-ton recovery trucks 
with gantry (6 x 4) ; 4, ? and I-ton trailers ; Rogers 45-ton trailer transporter ; 
motor cycles by Matchless and B.S.A. 
November 24 Vehicles and miscel- W.D. Storage Depot, DIXON & WALLACE 
laneous stores. Bowhouse, Hurlford, Nr. LTD L), Bank 
Kilmarnock, Ayrshire. Buildings, Graham 
Gi w, E. 
cl.: Bridgeton 2447/9.) 
November 29-30 Vehicles, earth W.D. Storage Depot, WALKER, WALTON & 
moving Ruddington, Notts. HANSON (Dept. L), 
mobile cranes Byard Lane, Bridlesmith 
motor cycles. Gate, Nottin: 
(Tel.: $4272.) 
December 13 Machine tools and WD. St Depot, & Fm. 


J. H. on et 


stores. Byley, Nr. (Dept. L), 9 
Chockive (Sale at Cheet- uare, ae 
el.: Blackfriars $373) 


Application for catalogues, available 14 re prior to date of sale, should be made only Se 


aucuoneers 


shown above (price of catalogue Is. —P.O. only). 








1000ft., 30in. by din. welded, unused ; 2500ft., 
27in. welded flanged ; SOOft., 36in., unused ; 
S00ft., 42in. by din. riveted; 100ft., 48in. by 
in. welded unused ; 150ft., 60in. welded ; 20in., 
24in., 26in., 27in., 28in., bitumen lined, unused. 
Full list on request. 
“AST IRON PIPES.- 
24in. flanged and s.s., 
lengths, 6in. Stanton class “B”™ 
Socket, unused. Immediate delivery. 
VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, immed- 
iate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. 
STORAGE TANKS.—300 cylindrical and rect- 
angular, up to 12,000 gallons, for oil and petrol, 
also sectional steel and cast iron up to $0,000 gallons. 
MACHINE TOOLS.—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) Scriven Plate Bending Rolls, 14ft. by din. ; 
Herbert Miller, 6lin. by 15in. table ; Pels Punch 
and Shears, jin. capacity ; nine new 2 cwt. and 
1 cwt. Pneumatic Hammers ; Bonn Hydraulic Tube 
Bender up to 20ft. by 4in bore ; Berry Guillotine 
capacity 4ft. by lin. ; Sedgwick 6ft. by tin. Folding 
Machine ; Rushworth Guillotines, 6ft. by }in., Bliss 
70-ton power press. 
AUTOCLAVES.—Two 26ft. by 9ft. dia. hinged 
doors : new 1948, about 45 Ibs. working pressure ; 
jacketted oat L__ by 7ft. diameter, bolted 





~ 


Large stocks all sizes up to 
including 150 by 18ft 
Spigot and 


























List on request 0 


DIESEL LOCOMOTIVES FOR SALE 


0.4.0 “ RUSTON ”™ 48 h. 
0.4.0 “RUSTON” 80/88 h.p. ft. 8}in. 


uge. 

.0 “BARCLEY” 150 h.p. Diesel, 
gauge. 

Further particulars on request. 


THO* W. WARD LTD., 





| FOR SALE | 


aw 





. Diesel, 4ft. ve. ga 
Diesel, 4 in. 


4h. Shin. 





Number of Diesel Sets, many unused, from 1100kVA 
downwards. Also large stock of alterna 
unused, reconditioned and guaranteed. 

3-ton and 5-ton Overhead Travelling Cranes, hand- 
operated, suitable for power houses ; unused. 

by Heenan 


tors ; 


& Froude, 50/700 h.p., 





JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
PLANT 


prove et ex 27. e217. o | ENGINEERING 
oan onan AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


lid, “ppres 60 Ibs oe 4450/3500 an. 
LING ENGINEE G WORKS 
COLEFORD, GLOS er WILSON & CO, om Seal ca West VICTORIA 2002/3/4 
Phone: Coleford 2271/2 E106 o awe autided Gun oC 
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AUCTIONEERS & VALUERS 






Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 


IN THI 
SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD'S AVENUE, 
LONDON, E.C3 


Telephone ROYAL 486! 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : Telegrams 
Monarch 3422 (8 lines) Sites, London 





HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 





Specialising 


in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, ——- Lane, London, 


HOLBORN 8411 (8 lines) 
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DEMINERALISATION 


Supplied to many of the leading Industrial Organisations and 

















Corporations in Gt. Britain and Overseas, including 


Allen & Hanburys Limited 

Anjala Paper Mills, Finland 
Associated Ethyl Company Limited 
British Cellophane Limited 

Central Electricity Generating Board 
Chemstrand Limited 

Courtaulds Limited 

Enso-Gutzeit OY, Finland 

Fisons Limited 

A. H. Hunt (Capacitors) Limited 
Lastex Yarn & Lactron Thread Limited 
C. A. Parsons & Company Limited 
Pfizer Limited 

Seager, Evans & Company Limited 
The Burma Pharmaceutical Industry 
Tyne Chemical Company Limited 
Veitsiluoto OY, Finland 






















above 
Demineralisation plant installed in 
a synthetic fibre factory. Capacity 


WATER 


11,400 gallons per hour. 
on right 

Small demineralisation plant, 

capacity 200 gallons per hour, in- 

stalled in a research laboratory. 


TREATMENT 





WILLIAM BOBY & CO. LTD. emmaanan 


RICKMANSWORTH, HERTFORDSHIRE, ENGLAND. Telephone: RICKMANSWORTH 4251# 





Enter No. 1321 on reply card 
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FROM 1/3-250 h.p. 


50,000 


IN USE Throughout the World f 


The Hydrovane principle was developed and 
introduced by Bullows in 1948 and 

has since been adopted by all che major 
manufacturers throughout the World! 


10 Licencees manufacturing 
Hydrovane Compressors 
throughout the World! 


For further details of the Hydrovane principle 
send for our ** Questions & Answers "’ Folder 


A. BULLOWS & SONS LTD . LONG ST + WALSALL + STAFFS. . TEL: 2725! 


Enter No, 1331 on reply card 
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insi6)ebeb ers Nl) ate les, 


NAME 


COMPANY & MAIN INTEREST 


ADDRESS 


: NAME 
COMPANY & MAIN INTEREST 


"7 ADDRESS 


NAME 


COMPANY & MAIN INTEREST 








TO: HENRY WIGGIN 4&4 COMPANY LTD 
Wiggin Street, Birmingham 16 


Please send a free copy of ‘CORROSION-RESISTING 
CHARACTERISTICS OF WIGGIN HIGH-NICKEL ALLOYS’ 
Authoritative data on the corrosion-resisting 
properties of Wiggin high-nicke! alloys is pre- 
sented, together with a large number of typical 
industrial applications where these alloys have 
proved invaluable. 





E/M34/11 





TO: HENRY WIGGIN 4&4 COMPANY LTD 
Wiggin Street, Birmingham 16 

Please send me a free copy of ‘WIGGIN HIGH-NICKEL 

ALLOYS V. HYDROCHLORIC ACID, HYDROGEN CHLO- 

RIDE AND CHLORINE’ 


Contains valuable data on choice of corrosion- 
resisting materials for industrial plant and other 
applications where Hydrochloric solutions, Hy 
drogen Chloride, and Chlorine must be handled, 
stored or transported. 


E/M34/11 


TO: HENRY WIGGIN 4&4 COMPANY LTD 

Wiggin Street, Birmingham 16. 
Please send me a free copy of ‘WIGGIN NICKEL 
ALLOYS V. FLUORINE AND FLUORINE COMPOUNDS’ 
Gives useful guidance in the selection of the best 
materials for use in various conditions of service 
and where severe corrosion of plant by Fluorine 
Compounds must be met 


E/M34/11 
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Have you a CORROSION PROBLEM ? 


Our Technical Service specialists will be glad to 
discuss your specific problem, and assist you in the choice 
of suitable materials to combat corrosive conditions. 


The Wiggin publications, offered below, all give 
useful data on the physical properties 

and uses of Monel*, Inconel*, Corronel* and other 
Wiggin corrosion-resisting nickel alloys. 


Please send for a free copy of any publication which interests you. 


Enter No. 1341 on reply card 


(Specify publications required) 


* Trade Mark 


TO: HENRY WIGGIN & COMPANY LTD 
Wiggin Street, Birmingham 16 


Please send me a free py of “WIGGIN NICKEL 
ALLOYS V. SULPHURIC ACID’ 

Outlines performances of the various high-nickel 
alloys in contact with sulphuric acid solutions 
Includes detailed data to assist selection of the 
most useful and economic of these alloys for 
particular processes and applications 





NAME 
COMPANY & MAIN INTEREST 


ADDRESS 


FE, M34/11 
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iN TO: HENRY WIGGIN & COMPANY LTD 
Ss 
wACKELALLOW Wiggin Street, Birmingham 16 


v 


cAusTIe 
AUKALIES 


Please send me a free copy of ‘WIGGIN NICKEL 
ALLOYS V. CAUSTIC ALKALIES’ 

Describes the properties of the Wiggin high-nickel 
alloys suitable for use in handling caustic alkalies, 
and illustrates typical plant applications 
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NAME 


COMPANY & MAIN INTEREST 


ADDRESS 


4 E/M34/11 





TO: HENRY WIGGIN & COMPANY LTD F 
Wiggin Street, Birmingham 16. 


Please send me a specimen copy of ‘WIGGIN NICKEL 
ALLOYS’ : 
Each issue of our technical journal ‘Wiggin Nickel 

Alloys’ includes articles on some of the many y 
corrosion problems which have been solved by the 

use of High-Nickel Alloys 

‘Wiggin Nickel Alloys’ is sent regularly 
charge to al! who indicate their interests 


without 


NAME & 
COMPANY & MAIN INTEREST 


ADDRESS 
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NEO-K-TEX 


TEN DIFFERENT QUALITIES OF SYNTHETIC RUBBER BONDED MATERIALS 


— 2 


THE 
ENGINEERING 
INDUSTRY’S 
MOST RELIABLE 
JOINTING 
MATERIAL 


Dn 
2 ht aie i he an el A A me 


anton 


KAUTEX LIMITED 


SYNTHETIC RUBBER AND NATURAL RUBBER MANUFACTURERS 
ELSTREE WAY - ELSTREE - HERTS. TELEPHONE: ELSTREE 177789 (3 lines) 


Enter No. C51 on reply card 


HYDE PARK CORNER GREEN PARK PICCADILLY CIRCUS 


++ the line that leads to the heart of London life 


Bright lights — elegant shops — hotels smartest of the smart — cosmo- 
politan crowds — famous names, famous places— Green Park in the 
Spring—the Circus of a Saturday night—Covent Garden—Leicester Square 
with slinky Soho just around the corner — Hyde Park — Knightsbridge. 

Piccadilly Line — known the world over. Its trains too, with their new 
coaches in their all-silver finish are as attractive as the places they serve. 
We are proud to say that London Transport chose Hoffmann Axleboxes 
and Hoffmann Suspension Tubes for their stock running 
on Piccadilly Line. 


HOFFMANN.. 


Hoffmann parallel Roller Bearing Axleboxes and Hoffmann Traction Motor emus Gaue qgiaan -easaline take Gad a 


Suspension Units — thousands are now giving reliable and regular service Hofmann equipment for the all silver high capacity passenger coaches 


ie : built by Cammell and W Led., 
on British and Overseas Railways. pret nee Carnage agon Company 





THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX. TELEPHONE: CHELMSFORD 3151 TELEX Mo: 195! 
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THE ENGINEER 


NOVEMBER 4, 1960 


Public Works Exhibition - Olympia: London - November 14th-1 at 
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